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SYMPOSIUM ON RELIEF OF PAIN 

In a recent number of the Medical Clinics there was a 
Symposium on Pain In this issue we have earned the thought 
a little further and have gathered a group of clinics on the 
Relief of Pam It has been our endeavor to cover the regions 
of the body in which the rebef of pain is the problem of the 
general practitioner 

The following dimes are mduded in this Symposium 

Abraham Ettkwm Relict or Heapaoiki Facial Nevkalcia, GiosaorHABY'i 

CEAL NrURALCIA SUTERIOR LARYNGEAL NEURALGIA OCCIPITAL NEURALGIA 

Pain raou Sluder s Neuralgia- 
Robert 0 Ritter Relief or Lumbago and Sciatica 
Louis T Curry Treatment or Earache, 

Charles W Freeman Pain in the Dental Field 
W alter R. Fischer Relict tor Painful Feet 

G K, Fenn Pain Simulating That Produced nr Coronary Disease, 

N C. Gilbert Treatment or Angina Pectoris, 

Lowell D Snorf Pain in the Abdomen Clinical Significance and Con 
SIDERATION OF RELIEF 

J P Grtenhlll Ret.tet or Pact Aruino nr the Female Pelvis. 
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CLINIC OF DR ABRAHAM ETTLESON 
Loyola University 


RELIEF OF HEADACHES, FACIAL NEURALGIA, GLOSSO- 
PHARYNGEAL NEURALGIA, SUPERIOR LARYNGEAL 
NEURALGIA, OCCIPITAL NEURALGIA, PAIN FROM 
SLUDER’S NEURALGIA 

RELIEF OF HEADACHES 

The dime today concerns itself mainly with the relief 
of headache due to migraine It is to be understood that the 
following outline of treatment is intended only for those 
patients m whom a diagnosis of migraine is made after all 
other causes of headache have been exluded For a general 
discussion of migraine the reader is referred to the literature 
on that subject 

In order to obtain relief from this distressing affliction, 
it is necessary to avoid possible precipitating or exciting causes 
of attacks of migraine such as fatigue, mental or physical, 
continued worries, fears and excitement, indiscretions of eat 
ing, drinking or smoking, and exposure. In a positive direc 
tion, the sufferers from migraine should adhere to a regular 
hygiene of hung with regulation of diet and bonds, abund 
ance of fresh air, sleep, and light daily exercise On general 
medical principles physical defects should be corrected, al 
though their correction may not bring relief from the head- 
aches Likewise the removal of foci of infection and the cure 
of constipation may fad to produce the desired results 

With recent advances m allergic and endocrine disorders, 
treatment for the relief of migraine has been undertaken by 
specialists in these fields with reported variable success 

1015 
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\mong the allergic disorders food disagreements have been 
blamed for the periodic headaches, for which shm tests are 
made, and “elimination diets’ arc gnen, or protein descnsiti- 
/atton with peptone or other nonspecific protein is done In 
the endocrine field various drugs from the selection of organo- 
therapy are cmplovcd particularly theelin one ampule every 
other day for one week before regular menstrual periods, and 
placental hormone (emmemn), an emmenagogue, or gvnergen 
before menstruation The rationale for the use of these drugs 
1 ^ the frequent association of attacks of migraine with the 
menstrual period It is wise not to promise the sufferer relief 
from these measures, for failures from these forms of treat- 
ment are common, and promise unfulfilled, confidence is lost 
Regarding the use of drugs for the relief of migraine many 
have been tried, but none is specific for the disease Among 
them the two which have received the most credit for afiord- 
mg relief are fluid extract of Cannabis indica in the largest 
dosage tolerated, starting with 2 minims every four hours, 
and sodium thiosulphate 15 grains intravenously' The for- 
mer probablv produces its desirable efiects by depressing the 
sensory pathways m the spinal cord, and, m large doses, pro- 
ducing 'deep The favorable influence of thiosulphate on head- 
ache is not understood The bromides, luminal, calcium salts, 
salicylates, and cafieine have been tried, each alone or in com- 
bination, with varying results, but on the whole they have not 
be ii n successful Morphine is to be avoided, or used only as 
n last report, became of the danger of addiction 

I igation ol the middle meningeal artery on one or both 
sides is being done todav after ail palliative measures have 
Ikcji tried and failed In the ft.,, reported operated cases 
and in those known to me, the hguion effected relief from the 
severe headaches The opera' mn which is only slightly more 
than a subtemporal decompression, can be done under local 
anesthesia in the upright position It is a relatively simple and 
c horl procedure, practically entirely devoid of risk 

'lhc reason for the success of this procedure is explained 
iv t n theory dial migraine headaches are caused by vaso- 
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motor spasm of cerebral and meningeal vessels brought on by 
an irritative affection of the cervical sympathetic ganglia 
This supposition is rendered plausible by the recent demon- 
stration of nerve fibers in cerebral vessels Spasms of the lat- 
ter produce the various visual disturbances, aphasia, pares 
thesias, and psychic phenomena of migraine, while constric- 
tion of the meningeal vessels is thought to be the cause of 
the severe hemicrama through the involvement of the sym- 
pathetic plexus encircling the latter Hence, sevenng the 
artery destroys the sympathetic plexus around it, thus pre- 
venting spasm of the vessel On the other hand, avulsion of 
the sensory root of the gasserian ganglion on the affected side 
has not brought relief from migraine headaches 

For the rehef of an attach ‘‘nearly every patient has his 
own pet remedy 1 ' (P Bassoe) A hot mustard foot bath, or 
a warm full bath, followed by rest in bed in a quiet, darkened 
room with warm compresses to the head and eyes may afford 
relief from the intense headache One or more of the coal 
tar products— phenacetm, aspirin, pyramidon, each m 5 gram 
doses, and inhalation of the contents of a pearl of amyl nitrite 
may be effective 

RELIEF OF FACIAL NEURALGIA 
We shall consider here chiefly the rehef of trigeminal, or, 
as commonly called, trifacial neuralgia All other causes of 
pain m the face must be looked for and excluded before diag 
nosis of tic douloureux is made. In this regard it is particu- 
larly important to distinguish between psychalgia and true 
paroxysms of trigeminal neuralgia In the latter condition 
the pam always occurs in paroxysms and is limited to the true 
anatomical distribution of the fifth nerve on one side, never 
spreading across the midline or beyond the nerve area, while 
in the former the pain may be continuous and located any- 
where in the face, head and neck, or shoulders 

Having determined that the pain in the face is due to 
major tic, relief mav be obtained by one of several procedures 
Since one of the cardinal features of trifacial neuralgia is the 
presence of hyperesthctic areas or trigger zones on the face, 
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scalp, or m the mouth which when touched set off a paroxysm, 
the suftercr will have learned from painful experience to leave 
those tender points absolutely untouched He will therefore 
refrain from rubbing his eyes, touching, washing and wiping 
lus face or lips, combing his hair, brushing his teeth, laugh- 
ing, talking, blowing his nose, sneezing, coughing, or moving 
his jaw, according to the branch of the fifth nerve affected 
He will also ha\e learned to a\oid cold drafts and chill, ex- 
citement and noises 

As in migraine, here also on general medical principles all 
possible local causes of pain in the face, as infected teeth or 
nasal sinuses, should be treated, although no relief may follow 
Ey the time the patient will ha\e drifted into the hands of a 
neurologist or neurosurgeon, the \ictim already will have sac- 
rificed most or all of his sound teeth and submitted to one 
or more operations on lus nose and sinuses without avail 

For temporary relief of pam deep inhalation of 20 to 30 
drops of Irichlorethxlene (chlorylen) poured on a piece of 
gauze while patient reclines on one side is recommended This 
drug acts selectively on the fifth nerve All other drugs in- 
cluding morphine are worthless in the treatment of tins afflic- 
tion 

Roentgen radiation oxer the gasserian ganglion has lately 
been tried, but the fact that it has not displaced other meas- 
ures after sexeral years of trial indicates the limited efficacy 
of tins procedure However, postherpetic neuralgic pam is 
rehexed by this method but not by operation 

Alcohol injection into the nerxe trunks was the best knoxvn 
method of treatment until surgery began to be employed for 
the relief of facial pain This method is still useful m many 
cases, especial^ in those in whom surgery' is contraindicated 
It is for the benefit of these cases that the technic of alcohol 
injection is here gixcn in detail Alcohol injection ofiers only 
tf mpornry rdici, the pun recurring m from m\ months to a 
feu years It is always advisable to inform (he puitnt about 
the numbm -s of the face that follov» inaction 

I in* 1wk!u ' nptruult of alcohol v hi n injutnl into a nerxe 
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explains the reason for only temporary relief from pam Alco- 
hol when injected into the nerve causes destruction by coagu- 
lation of the nerve fibers at the site of injection followed by 
degeneration of the nerve elements below this point to the 
periphery The injection, which is excessively painful over 
the area supplied by the nerve, produces anesthesia almost nn 
mediately So long as the nerve fiber above the point of 
injection and its nerve cell of origin within the ganglion are 
intact, a new nerve fiber will commence to grow downward 
from the cell body during the process of nerve regeneration, 
and by this means the damaged nerve is renewed and its con- 
duction powers are re-established after an interval varying 
from six months to two years Injection of the gasserian 
ganglion may offer permanent rehef, but it is frought with 
great danger except in the hands of a highly skilled operator 
The alcohol might enter the optic nerve and produce blind- 
ness, or the oculomotor nerves and cause paralysis, or the 
cavernous sinus resulting in thrombosis It makes later resec- 
tion of the sensory root much more difficult It may lead to 
corneal ulceration just as resection of the sensory root, and 
hence has no advantage over the latter procedure In short, 
injection of the gasserian ganglion is not recommended 

Furthermore, an excellent knowledge of the anatomy of 
the trigeminal nerve is necessary to be successful with alcohol 
injection for the rehef of tic douloureux. The depth to which 
the needle must be inserted in the tissues is very important, 
and can be determined by placing a small piece of rubber on 
the needle (Fig 115) before insertion to the estimated depth 
of the nerve to be injected The surest sign that the needle 
is in the correct position is the occurrence of pain m the area 
supplied by that nerve The point of the needle must punc- 
ture the nerve trunk so that the alcohol actually penetrates 
among the nerve fibers 

The needles used are of stainless steel and flexible, like 
the kind employed In local infiltration anesthesia The skin 
at the site of injection is made antiseptic in the usual manner 
The alcohol is nt^ocr injected into the nerve until anesthesia 
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has resulted from injecting a few drops of 2 per cent novocain 
The syringe with novocain is then replaced by one with 95 per 
cent alcohol and the nerve is injected with it one drop at a 
time until the area of the nerve is totally anesthetic to pain, 
and there is no longer felt a burning sensation in the cutaneous 
distribution of the nerve 

Neuralgia of the First Division — Tcchntc jor Injection 
oj the Supra-orbital Nerve — (Figs 111, 112 ) The supra- 



orbital notch is marked by the index fingernail of the left 
hand pressed upon it while a small flexible needle is slipped 
along the fingernail down into the notch, just below the eye- 
brow, at a distance of about 1 inch from the middle As the 
point of the needle hits the bone, the patient will experience 
a 'harp pain up to the top of the head This is the sign that 
the needle is in the correct position Now 2 or 3 drops of 
2 per cent no\ocam solution are injected, and the sensation 
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of the forehead is tested by a pinpoint. If anesthesia in this 
area has resulted, the syringe with novocain is replaced by 
one with 95 per cent alcohol and about 10 drops are injected 
slowly, 1 drop at a time. There should result anesthesia of 
the forehead and top of the head up to the midlrne, except 



Fig 1 12- — Points of Injection of supra -orbital in/ra-orbital maxfflary 
«nd mandibular nerve*. 1 Supra -orbital notch 2 infra-orbital foramen 
3 coronofd process of mandible 4, notch ol mandible 

the central triangle of the shin between the eyebrow and mid- 
Ime which is spared, because it is supplied bj the supra- 
trochlear nene. 

Neuralgia of the Second Division. — (a) Techmc of In 
;cctton oj the Injra-orbital Nerve — (Figs 1 13, III, 112 ) 
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The mfra-orbital foramen lies about 1 inch from the nndline 
A long needle is inserted at a point about one-fourth of an 
inch outside and above the angle of the ala nasi, the insertion 
being made down to the bone in an upward and slightly out- 
ward direction It is important to keep the left forefinger 
firmly pressed against the rim of the lower margin of the 
orbit, to insure that the needle does not shp over the orbital 
margin and so penetrate the orbit, where serious damage might 
be done The patient will complain of pain in the nose and 



upper hp as soon as the needle strikes the nerve Three or 4 
drops of 2 per cent novocain solution are then injected, which 
mil be followed bj r anesthesia of the upper hp, lower eyelid, 
cheek, and side of nose Then 1 cc of 95 per cent alcohol is 
slowly injected, a dressing being held firmly pressed against 
the cheek close to the needle to prevent swelling 

(b) Tcchntc of Injection of Second Division at Foramen 
Rotundum — (Figs 114 115, 112 ) Injection of the second 
and third dmsions at the foramen rotundum and foramen 
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ovale, respectively, and gasserian ganglion should be attempted 
only by the shilled physician A skull with mandible m place 
always should be before the operator for guidance by land 
marks during injection of the second or third division For 
injection of the second division it is well beforehand to mark 
off on the needle 4^ to 5 cm from the point upward The 
method of approach to the foramen rotundum and foramen 
ovale is through the outside of the cheek 



Fig 1M — Lateral view ot skull showing anatomical landmarks for injecting 
the second and third divisions 

First feel the coronoid process of the mandible, then insert 
a long, flexible needle behind this process Now direct the 
needle slightly forward at an angle of from IS to 30 degrees, 
and upward at an angle of about 15 degrees 

The object is to hit the external pterygoid plate (Fig 116), 
and then to manipulate the needle forward until its point is 
felt to slip in front of the anterior edge of the plate, where 
the nerve will be found at a slightly greater depth If the 
nerve is not found on the first attempt the needle must be 
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partially withdrawn and its angle of direction altered slightly 
upward or downward, until the nerve is found At a depth 
of 5 cm the needle should be in the foramen rotundum The 
penetration of the nerve by the needle will be indicated by 
pam in the distribution of the second division m the upper 
jaw, teeth and gums The injection first by novocain and 
then by alcohol is made as for the third division injection 
(See below ) 





f~'i 4 '« '< 't 


Fig 11S — Anatomical view showing the foramen rotundum and foramen 
ovale at sites for injection of the second and third divisions rcspcctnelj Piece 
of rubber marks the length of needle to be inserted down to the nerve 


Neuralgia of the Third Division — (a) Peripheral in- 
jection of this division is made m the mental foramen, through 
the cheek or into the inferior dental nerve on the inner side 
of the ramus of the lower jaw (Figs 116, 117 ) 

(b) Injection of Third Division at Foramen Ovale — 
(Figs 114, 116, 115, 112 ) A long flexible needle is inserted 
in the middle of the xygomatic arch, through the sigmoid notch 
of the mandible, about 1 inch forward from the middle of the 



RELIEF OF HEADACHES AND NEURALGIAS 1025 

external auditory meatus Push the needle inward pointing 
it slightly upward and backward Pam referred to the ear 
indicates that the eustachian tube has been touched because 
the needle is too far backward Withdraw it a little and 
push it further forward Pam felt in the throat and back 
of the tongue means that the needle has been pushed too far 
By the. method of trial and error the third division can even- 



Fig 116 — Anatomy of trigeminal nerve* 1 External pterygoid process of 
sphenoid bone 2, mental foramen 3 ophthalmic division 4 maxflhry dlvi 
xfon 5 man dfbuUr division 6 gasserian ganglion, 7 sensory root of gasserian 
gangHon 

tually be found 4s soon as the needle strikes the nerve, the 
patient complains of pain in the lower hp, chin, or tongue 
Inject 2 or 3 drops of 2 per cent novocain and test these parts 
for anesthesia When this appears change the svnngc to 95 
per cent alcohol and Inject slowly a drop at a time As the 
alcohol is injected, a burning sensation is felt in the lower 
lip, check and chin, and a wooden feeling spreads along the 

VOL 10 — &5 
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lower jaw and in front of the ear The burning sensation 
soon passes off whereupon more alcohol is injected, 2 or 3 
drops at a time, until the anesthesia is complete and no more 
burning is experienced The pam then ceases at once 

If the burning pain spreads to the nose, cheek, and eye, 
and anesthesia appears over the upper two divisions of the 
nerve, this indicates that the gasserian ganglion has also been 
injected 

Successful injection results in anesthesia to pain and touch 
on the side of the lower hp, inside of cheek, lower jaw, teeth, 
gums, and tongue, on a strip of skm extending from the loner 



Ffg 117 — Mandible showing menial foramen 


angle of the mouth toward the temple, and in the external 
auditory meatus and tympanum (Fig 1 IS) There will also 
be paralysis of the masseter, temporal and pterygoid muscles, 
so that the lower jaw when opened widely mil be pushed 
toward the side injected 

Following an injection the patient may complain of deaf- 
ness and intense vertigo and he may \om it and have facial 
paralysis and coarse nystagmus due to leakage of the alcohol 
toward the cerebellopontine angle This can be pre\ented 
by making the injection very slowly 

The chief danger, arising from the unintentional injection 
of the gasserian ganglion, is corneal ulceration This can be 
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■OPHTHRLMIC DIVISION 
■ mMBM DIVISION 
H!nFINDIBUl.RSt DIVISION 

Fig 118 — Sensory area of bead showing the three divisions of the fifth nerve 


recognized early by the steam} ground glass appearance of 
the cornea, with circumcomeal injection If this is observed, 
a drop or two of atropine in the eye with closure of the lids 
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by a firm bandage for twenty-four hours may prevent further 
ulceration Whenever the corneal reflex is abolished after an 
injection of the foramen ovale, the eye requires special atten- 
tion, by shielding it with an eye shield or crystal and irrigating 
with 2 per cent boric acid lotions and instillation of 10 per 
cent argyrol 

Avulsion of the sensory root of the gasserian ganglion, also 
referred to as subtotal resection of the root, or retrogassenan 
neurectomy, offers the only permanent relief from trigeminal 
neuralgia In this operation the sensory root fibers (Fig 116) 
of the second and third divisions are destroyed never to re- 
generate functionally The ophthalmic division and the motor 
root of the fifth nerve are left intact whenever possible to 
avoid the risk of keratitis and paralysis of the jaw Nearly 
the entire operation can be done under local anesthesia in the 
sitting position, via the subtemporal route Sufferers from 
trifacial neuralgia who also have cardiac decompensation and 
auricular flutter require preliminary digitalization, otherwise 
the operation may be a success but the patient will succumb 
to cardiac failure 

The surgical risk from this operation is small indeed, but 
the greatest danger is ulcer of the cornea which may so resist 
all treatment that enucleation may have to be done The 
patient should be informed of this danger beforehand Usu- 
ally, however, this hazard will not deter him from submitting 
to surgery, in his desperate search for relief from pam 

RELIEF OF GLOSSOPHARYNGEAL NEURALGIA 

The relief of pain from glossopharyngeal neuralgia is re- 
quired infrequently, as this type of neuralgia is uncommon 
It is not to be confused with trigeminal or superior laryngeal 
neuralgia 

After all causes of pam in the throat, such as organic dis- 
eases of the pharynx, neck, posterior cranial fossa, etc , have 
been eliminated one is justified in considering the pain due to 
glossopharyngeal neuralgia and in instituting treatment for 
this condition 
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There are three methods of treatment for the relief of this 
type of neuralgia Alcohol injection of the nerve near the 
jugular foramen, neurectomy of the ninth nerve as high up in 
the neck as possible, and intracerebral section of this nerve 
Alcohol injection in the region of the jugular foramen is 
not to be attempted by the inexperienced, as the danger of 
paralysis of the bulb is great. For the injection the needle 
is inserted in front of the tip of the mastoid, from where it is 
passed inward and slightly upward to a depth of 1-J inches 
When the needle strikes the nerve, pain will be felt in the 
lateral region of the throat radiating to the eustachian tube 
and behind the ear 

Injection is then made with 2 per cent novocain followed 
by 95 per cent alcohol, described under tngeminal neuralgia, 
with resulting relief of pain in, and anesthesia of, the pharynx, 
and loss of taste on the posterior third of the tongue 

This method and neurectomy of the ninth nerve may afford 
rehef varying from six months to two years, after which the 
pain recurs Intracerebral section of the glossopharyngeal 
nerve effects a permanent cure from the pain 

RELIEF OF SUPERIOR LARYNGEAL NEURALGIA 
Superior laryngeal neuralgia is even more uncommon than 
the glossopharyngeal type, from which it must be differenti 
ated The former must not be mistaken for tuberculous or 
malignant disease of the larynx and epiglottis, or for the gas 
tnc crises of tabes 

In alcohol injection for the relief of pain from this form 
of neuralgia, only the internal branch of the superior laryngeal 
nerve is injected With the left index finger on the greater 
cornu of the hyoid bone (Fig 119), the needle is inserted 
m the midbnc between the superior laryngeal margin and the 
hyoid bone nnd is earned laterally through the thvrohjold 
ligament, which offers considerable resistance toward the 
cornu of the hjoid bone The internal branch is then located 
by probing with the needle until pain is felt in the side of 
the neck shooting up to the ear, and from the side of the 
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thyroid cartilage darting up to the angle of the jaw Success- 
ful injection with novocain and alcohol produces anesthesia 



of the larynx and epiglottis, and relief from pain Neurec- 
tomy of the internal branch gives the same results as alcohol 
injection 

RELIEF OF OCCIPITAL NEURALGIA 

Occipital neuralgia is not common When severe pain is 
experienced in bach of the neck radiating over the occiput 
into the parietal region associated with hyperesthesia of the 
scalp, neuralgia of the great occipital nerve may be the cause 
but rheumatic myositis of the neck muscles, arthritis defor- 
mans, caries or tumors of the first or second cervical vertebra 
and hysteria must be ruled out 

The pain of occipital neuralgia will usually be relieved by 
external heat and countenrritants, as mustard plaster, to the 
occipital region, or alcohol injection into the great occipital 
nerve 

For alcohol injection, the needle is inserted vertically 
downward to the bone at the point of emergence of the 
nerve midway between the mastoid process and the first cer 
vical vertebra, and about X ir »ch below the lex el of the 
occipital protuberance Subsequently there will be anesthesia 
of the scalp m the occipital region and relief from pain in 
that region 
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RELIEF OF PAIN FROM SLUDER S NEURALGIA 
Relief of pain from Sluder’s neuralgia may be obtained 
by extirpation or cocainization of the sphenopalatine ganglion 
The treatment of this form of neuralgia is most efficiently 
performed by the nose specialist and the reader is referred to 
the literature on rhinology for further information on this 
subject 
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RELIEF OF LUMBAGO AND SCIATICA 

In adult life there is no more common complaint than 
backache with or without sciatic radiation The majority 
of patients with backache have, without a thorough examina 
tion, been treated for lumbago or sciatica These two com 
plaints and the disabilities resulting from them are serious 
problems which confront the general practitioner, the ortho 
pedic and the industrial surgeon Any patient seeking treat 
ment for backache or sciatic pains requires a complete and 
thorough history and physical and x ray examination Such 
an examination and history will, in most cases, lead to the 
discovery of the causative pathology Only then can rational 
therapy be instituted 

There are many anatomic variations in the lower spine 
which may at times produce pain and disability Among these 
are sacrahaed fifth lumbar transverse processes (Fig 120), 
spina bifida occulta, abnormal articulations, an abnormally 
oblique lumbosacral angle, spondylolisthesis (Tigs 121, 122), 
pronounced hollow back and static factors Flat feet and 
short Achilles tendons produce fatigue of the lumbar muscles, 
and often a severe back strain Poor sitting posture in a chair 
or in an automobile during a long drive often causes bachache 

Gcmto urinary, gynecological and neurological conditions 
should be investigated and eliminated Pains in the lumbo- 
sacral region and over the sacrum should make one think of 
disease of the prostate and seminal vesicles In women static 
backache often cannot be distinguished from that due to pelvic 
disorders The gynecologist should be consulted in all ques 
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Fig 120 — Mrs B I Sacrahzed fifth lumbar transverse process s-Ray 
showing tibial grafts in place 

Fig 121 — .r-Rny of A S , showing fifth lumbar vertebra slipped forward into 

the pelvis 



Fig 122 — Complete fifth lumbar spondvlohsthcsis Two large tibial grafts 
were inserted across the lumbosacral joint. 
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tionable cases A careful examination will eliminate many 
radical wtrapelvic operations However, it has been our expe- 
rience that uterine trouble is more often ruled out than not 
Pain in the back is present in certain diseases of the nerv- 
ous system Tabes, cord tumors, disease of the cord itself, 
and peripheral nerve disturbances are to be ruled out Dur 
mg the last year four patients, one man and three women, 
entered our clinic because of severe pain in the low back Or 



Fis 123 Fic 12-1 

Fig 123 — J P Sciatic scoliosis with arthritis Not relieved bj palliative 
measures 

Fig 124 — J P After trisacr*] fusion No ret ora of symptoms after four 
years. 

thopedic and x ray examinations failed to explain fully the 
cause for all the complaints A thorough neurological exarm 
nation recealed a multiple sclerosis in each case 

MetastaUc disease of the spme and pelvic bones causes 
extreme pain Pain due to malignancy is not relieved by rest 
on a rigid bed or by other therapeutic measures as is the pam 
from any other cause. 

There can be no doubt that backache and sciatic pains 
are very often due to the presence of an actual osteo-arthntis 
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of toxic or infectious origin (Figs 123, 124 ) They may 
also be due to age and to certain bach-straining occupations 
When an inflammatory process is added to a mechanically 
unstable joint, pain and disability follow The pam may come 
on suddenly or insidiously, and may radiate down one or both 
sciatic nerves, the gluteal nerves or down the front or sides 
of the thighs It may be so severe as to be immediately dis- 
abling, as in sudden twists of the body or when a heavy object 
is lifted In many instances where there has been an injury, 
the pam does not appear until a day or two later The reason 
for this very common occurrence has not been fully explained 
By some it is considered a ligamentous strain followed by 
edematous changes or a tear of muscle fibers with resulting 
spasm By others it is regarded as a myofascitis of a rheu- 
matic nature If the x-ray shows arthritic changes they are 
due either to disease or long continued strain or both 

Many cases of disease and strain of the sacro-ihac joints 
occur but the lumbosacral is more often the site of the lesion 
In some cases it is difficult or impossible to determine in which 
of these joints the trouble exists However, a careful physical 
and x-ray examination will usually lead to a good working 
diagnosis 

Pain along the course of the sciatic nerve occurs m both 
sacro-ihac and lumbosacral lesions If it is unilateral, either 
may be involved If bilateral, the lesion is usually in the 
lumbosacral joint Gaenslen’s sign for sacro-ihac lesions is 
very reliable “Hyperextension of one hip with the opposite 
knee and hip acutely flexed to fix the lumbar spine, including 
tile lumbosacral joint Pain is present only in the sacro-ihacs, 
ruling out lumbosacral cases ” 

The etiology of any given case will govern the treatment 
This may be either conservative or operative 

All acute painful cases with or without radiating pams 
should be put at rest on a rigid bed, and some form of phys- 
ical therapy, such as heat and massage, begun Large doses 
of salicylates are beneficial Head and pelvic traction or a 
plaster cast may be necessary to relieve muscle spasm in a 
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certain number of cases All foci of infection should be care 
fully sought and removed This is especially true in the in 
testinal tract, teeth and tonsils However, teeth should not 
be extracted just because they are devitalized (Fig 125 ) 
In cases of low backache, where mild static faults are 
present, the skeletal alignment is corrected with supporting 
corsets or braces Graduated exercises, massage and physical 
therapy are of value In sacro-ihac strains without extreme 



Fig 125 ; — J C Sciatic scoliosis Relieved by clearing up Infected teeth and 
gums, and palliative measures. 

Fig 126 — S K. L. Scoliosis. Severe lumbago Relieved by palliative 
measures 

pam or muscle spasm, a firm adhesive plaster strapping gives 
immediate relief The one disad\antage of adhesive is that 
some shins are easily irritated by it For this reason a well 
fitting, non elastic corset is preferable In a great many cases 
of painful sacro-ihacs an ordmarj belt such as men wear, 
buckled tightly around the pelvis just abo\c the trochanters, 
gives prompt relief (Tig 126) 

In some cases where the disability comes on suddenl> fol- 
lowing an injury, manipulation under complete anesthesia and 
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rest on a rigid bed for a few days are sufficient Other more 
severe cases require immobilization with a cast or brace 

In the many cases not relieved by conservative measures, 
surgery becomes necessary These are the chronic cases in 
which there is definite v-ray evidence of disease or deformity 
In a certain number of cases, affection of the lumbosacral or 
sacro-iliacs cannot be difierentiated In these, all three joints 
should be ankylosed For the lumbosacral arthrodesis the 
Hibbs technic has been quite generally used with the addi- 
tion of two large tibial grafts These grafts are cut from the 
flat surface of the tibia One end of each is cut on an angle 
that just fits the lumbosacral angle The grafts arc fitted in 
edgewise, one on either side of the denuded spinous processes, 
with the medullar}'' surfaces together In all cases where this 
type of graft has been used, a very heavy mass of bone has 
been formed, and no failure of ankylosis has occurred Such 
has not always been true where pieces of ilium were used 

The Smith-Petersen operation is adaptable to one or both 
sacro-ihacs, but not to the combined or triple arthrodesis For 
the triple arthrodesis the extra-articular operation on the 
sacro-ihacs is the method of choice 

Operation is certainly advisable if the disability is a real 
handicap, especially in a wage earner The operation is as 
safe as any major surgery, but it has a disadvantage m that 
it requires eight to twelve weeks for a solid ankylosis to take 
place 

When the excellent results from operative, as compared to 
nonoperative, treatment are compared, we feel that surgery 
is more conservative and time saving for the patient than 
mechanical treatment 
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TREATMENT OF EARACHE 

Earache (otodynia, otalgia) is caused by pathology in 
the middle ear, the external ear or the internal ear, or is re 
ferred from neighboring structures in the mouth, pharynx 
larynx or nose Earache is characterized clinically by pain in 
the ear region and pathologically by stimulation of the com 
plicated sensory nerves of the ear mechanism 

As a foundation for this discussion, I shall first briefly 
summarize the sensory innervation of the car mechanism, as 
taken from the anatomies of Cunningham and Spalteholz, and 
then proceed with a consideration of earache, its differential 
diagnosis and treatment 

Sensory innervation of the ear mechanism 
I In the car itself 

(A) External ear 

1 Auricle 

(a) External surface 

(1) Auriculotemporal nerve, from mandibular branch 

of fifth nerve supplies upper half 

(2) Great auricular nerve from C 2 to C 3 of cer 

vicai plexus, supplies lower half 

(b) Cranial surface 

(1) Lesser occipital nerve from C 2 to C-3 supplies 

upper half 

(2) Great auricular none from C 2 to C 3 supplies 

lower half 

2 Scalp Iwhlotl car — lesser occipital and great auricular nerves 

3 7vpomatlc region — auriculotemporal nerve from mandibular 

fifth 

4 External auditor} canal and drum membrane 

(n) Auriculotemporal nerve from mindihuhr diVhb u fifth 
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supplies external auditorj canal and external surface 
of the car drum 

(b) Auricular branch from close below ganglion jugularc 
of \agus (Arnold’s ncr\c) supplies concave surface 
ol auricula and external acoustic meatus, and com- 
municates with glcssopharj ngeal nerxe 

(B) Middle car 

1 Tjmpanic plexus supplies mucous membrane of tjmpanum 
and mastoid cells Tvmpanic plexus is formed bj tjmpanic 
none (from petrous ganglion of glossopharj ngcus nerve) 
which enters the tv mpanum where it is joined b\ carotico- 
tj mpanic branches from tlie carotid sjonnpathctic plexus 
on the internal carotid artery and a twig from the genicular 
ganglion of the facial nerve 

(C) Inner ear 

1 Supplied bj two divisions of the specialized auditory nerve — 
cochlear and vestibular 
II Neighboring structures 

(A) Otic ganglion Tibcrs of tjmpanic branch of glossopharj ngeal nerve 

reunite with small nerve from genicular ganglion of facial nerve 
(ramus anastomaticus cum plexus Ijmpamco) to form the lesser 
superficial petrosal nerve This nerve cvcntuallj ends in the 
otic ganglion on the trigeminus nerve 

(B) Sphenopalatine ganglion Greater superficial petrosal nerve (mostly 

sensorv fibers) from genicular ganglion of facial nerve unites with 
deep petrosal nerve from sjmpathetic on internal carotid arlcrj 
to form nerve of ptcrjgoid canal (O T vidian nerve) It passes 
through sphenopalatine gangbon and supplies mucous membrane 
of soft palate 

(C) Phao ngeal plexus Pharj ngeal branches of glossopharj ngeal nerve 

supplv mucous membrane of pharynx These combine with 
pharj ngeal branches from ganglion nodosum of the vagus nerve 
and the superior cervical ganglion of the sympathetic to form 
the pharj-ngcal plexus 

(D) Tongue and tonsils 

1 Lingual nerve from mandibular branch of fifth nerve supplies 

the anterior two thirds of the tongue, the mucous mem- 
brane of the side wall and the floor of the mouth The 
chorda tjmpani from the facial nerve is carried in the 
lingual nerve 

2 Tirnunal branches of the small glossopharyngeal nerve supplj 

the imsterior third of the tongue and the tonsils 
> \ agus nerve sends fibers to the biso of the tongue 
(I ) Rarvnv and epiglottis 

1 Glo'-opharv ngeal nerve supplies anterior surface of epiglottis 

2 Superior larv ngeal nerve (internal branch from vagus) supplies 

mucous membrane of larjnx and passes upward to epi- 
glottis and base of the tongue 
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From this sketchy summary of the complex ear innerva- 
tion one concludes that earache may anse from stimulation 
of C-2 and C 3 of the cervical plexus and cranial nerves V, 
Vn, VIII, IX and X. 

Earache Us differential diagnosis and treatment 
I Aural pain from disease in the ear mechanism 
(A) Middle ear disease causing pain 

(1) Acute catarrhal otitis media 

(2) Acute serous otitis media. 

(3) Acute suppurative otitis media 

(4) Acute mastoiditis 

(5) Chronic suppurative otitis media and chronic mastoiditis 

(6) Chronic adhesive middle ear catarrh 

(7) Blue car drum 

1 Acute Catarrhal Otitis Media — As a rule acute cat 
arrhal otitis media is a complication of acute coryza The 
patient notices a fulness m the ear which maj later become 
severe There maj be crackling and buzzing noises in the 
affected ear The ear drum usually shows some congestion 
of the blood vessels especially over the handle of the malleus 
There is usually some diminution of hearing The treatment 
consists m the treatment of the cause 

2 Acute Serous Otitis Media. — Acute serous otitis 
media arises when acute catarrhal otitis media progresses with 
the formation of serum in the tympanum If the tympanum 
fills, the eardrum appears unusually clear, although the patient 
complains of fulness m the ear and the hearing is impaired 
If the serum partially fills the tympanum, Its upper edge maj 
be seen as a hair line shining through the drum head The 
pain is in the ear and usually disappears in a da\ or two 
Treat the underlying cause Four or S drops of warm 5 per 
cent carbolglycenn maj be instilled in the aching ear e\er> 
two or three hours for relief of the pain Application of heat 
is usually comforting Hot dressings, hot water bog, electric 
|iad or the incandescent light maj be used If the serum is 
not ubsorbed in a few dajs it is adws ible to perform a mjr 
ingotomv with careful antiseptic, precautions flic serum is 
then blown out of the tympanum b\ inflation through the 

VOL. 19 GO 
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eustachian tube Inflations may be done in three ways (1) 
Valsaha method — patient holds his nostrils, closes his mouth 
and employs forcible extirpation (2) Pohtzer bag — blast of 
air is shot into one nostril while closing the other at the time 
patient is ashed to say K or swallow a sip of water, (3) 
eustachian catheter — catheter passed through nose below in- 
ferior turbinate and inserted into eustachian opening Through 
catheter blast of air is applied, blowing secretion from tym- 
panum Auscultation tube from affected ear to ear of opera- 
tor is necessary to hear when this is accomplished 

3 Acute Suppurative Otitis Media — Acute suppura- 
tive otitis media is the most frequent cause of earache Ac- 
tually this condition is severe, acute, advanced catarrhal otitis 
media Therefore, it usually follows head colds or one of the 
exanthemata The pain is severe and is felt in the ear It 
is usually continuous but may have exacerbations It is 
usually worse at night The pain is relieved, as a rule, if the 
ear drum ruptures or if a paracentesis is done With severe 
infections, the earache may continue for several days even 
after drainage has been given The discharge may be serous 
to purulent wuth any degree of intermixture It may be slight 
or profuse Before rupture or opening of the ear drum, the 
drum head may be generally red to veiy red and bulging 
Blood vesicles may cover the ear drum and fill a large por- 
tion of the external auditory canal There is usually an eleva- 
tion of temperature and a decided defect in the hearing 

Treatment — 1 External heat applied to the ear is the best 
method of relieving the earache This may be applied by 
means of a hot water bag, moist hot dressings or an electric 
pad Opium for relief of earache is contraindicated because it 
may mash the progress of the disease 

2 Ear drops for relief of pain are prescribed by many 
otologists The favored prescription is phenol and glycerin 
(1 20) This mixture is to be used warm m the aching car 
every two or three hours (3-5 drops) 

3 Myringotomy — The ear drum must be opened as soon 
as any bulging of the drum membrane is seen or sooner if 
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the earache continues for twenty-four hours or longer, even 
in the absence of bulging Mastoiditis and intracranial com 
plications occur less frequently where early paracentesis is 
done Paracentesis of the ear drum is carried out, using proper 
antiseptic precautions, with an anesthetic, either local or gen- 
eral 

Local Anestheltc — Equal parts of phenol, menthol and 
cocaine hydrochloride are used This thin paste is applied 
sparingly with a small cotton applicator to the bulging area 
of the ear drum It is well to warn the patient that the first 
touch hurts The swab is held in place as long as the patient 
can bear it, which is usually a few seconds The same pro- 
cedure is continued until the applicator can contact the in 
flamed ear drum without much discomfort for a minute or 
two The incision is then made through the bulging area of 
the ear drum, which should appear white if properly anesthet 
ized with a light paracentesis knife If there is no bulging 
the incision is made m the postenor quadrant of the ear drum 
In certain types of influenza ears, the ear drum cannot be seen 
because of blebs These can be opened only by guess With 
gentleness and care, an experienced surgeon can insert the 
knife through the blebs and toward the ear drum until 
the point of the knife gently strikes the promontory without 
harm I have found no need for extensive incision of the 
ear drum If the tympanum continues to fill with pus, the 
small incision enlarges with the infection If drainage is slight, 
the small or large incision closes quickly and another opening 
may be required 

General Anesthetic — Nitrous oxide or ethylene are ideal 
anesthetics for mynngotom) The ad\ antages are evident, 
but there are drawbacks The cost is greater for a general 
anesthetic, since more time is required of the physician, an 
anesthetist’s services are required, and there is a hospital 
bill Another handicap to the general anesthetic is that the 
indications for paracentesis often arise during the acute exnn 
tliemata while the patient is quarantined 
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Without Anesthesia — Myringotomy may be performed 
without anesthesia, but the operation causes severe pain 

Larache may disappear after drainage has been given, to 
reappear if any blockage takes place This can be remedied 
In instilling a few drops of hydrogen peroxide into the meatus 
Thus drainage is reestablished \\ hen earache continues 
after paracentesis, external heat is applied 

The draining ear should not be plugged with cotton The 
external canal must be kept clean by dry wicks, frequently 
changed, or by frequent wiping of the external meatus When 
the discharge is very thick, it may be cleaned out by gentle 
syringing with warm boric or soda water At night, the ear 
toilet is best cared for by layers of gauze over the pinna which 
are held m place by a hair net tied under the chin The cavum 
conchae and incisura intertragica must be kept clean with 
warm saline solution bathing daily and covered with a thick 
layer of zinc oxide ointment If this is not done, the patient 
often develops a painful dermatitis from the irritating dis- 
charge 

4 Acute Mastoiditis — Acute mastoiditis is usually a 
complication of acute suppurative otitis media Pain over 
the mastoid, often present when myringotomy is done, usually 
disappears after drainage is instituted Pam over the mas- 
toid, significant of acute mastoiditis, usually starts after the 
ear has been draining for two or three w'eeks It may, how- 
ever, be present in the beginning of the otitis media and per- 
sist until relieved by surgical intervention In other cases, 
it may appear after the ear discharge has ceased There may 
be changes m the soft parts over the mastoid process and ten- 
derness to pressure, especially over the antrum, the tip or 
the emissary' vein In adults there may be no tenderness 
when pressure is applied over the mastoid or alterations m 
the soft structures even in the presence of an acute mastoiditis 

Mastoid pain is usually' worse at night If the patient 
with an acute otitis media has pain at night in the mastoid 
area and a discharge which is becoming more purulent, for- 
mation of a mastoid abscess is indicated Pain may also be 
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caused by subperiosteal abscess or Bezold’s abscess The 
pain is less after the abscess forms than during its formation 
Tenderness over the abscess is noted upon palpation The 
subperiosteal abscess may form posterior, superior or antenor 
to the auricle A Bezold abscess is caused by a rupture of a 
mastoid abscess through its tip These may appear superior, 
in or below the sternocleidomastoid muscle Occasionally they 
appear posterior or antenor to this muscle 

Treatment — Early mastoid pain is treated by hot applica 
tions as previously described Some otologists prefer ice packs 
or ice coils, feeling that an abscess is more often avoided 
The cold aids in control of the pain 

The indications for operative interference in acute mas 
toiditis difter for the small child and for the adult 

In a small child operative interference is indicated 

1 When subperiosteal abscess develops if the ear has pre 
viously had proper treatment and drainage 

2 If symptoms of threatened intracranial complications 
appear, as memngismus, meningitis, lateral sinus thrombosis 
brain or cerebellar abscess 

In an older child or in an adult the indications for oper 
ation are 

1 As above 

2 As above. 

3 If earache continues for seven to ten davs after proper 
treatment has been instituted 

4 If the discharge continues to be purulent after proper 
treatment and shows no evidence of diminishing for four 
weeks 

5 If the patient continues to have rather high fever and 
palpable changes over the mastoid for two weeks, even though 
proper treatment has been given 

The operation Indicated is a simple mastoidectomy whidi 
has for its object the drainage of the mastoid abscess Usually 
In adults the external wall of the antrum is opened, although 
the antrum is not necessarily the location of the abscess In 
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infants, since mastoid cells have not developed, the operation 
is more properly called an antrotomy 

Recurrent Mastoiditis — This term is applied to patients 
who have had simple mastoidectomies and develop acute sup- 
purative otitis media The pus backs up into the antrum 
which is immediately below the soft parts behind the auricle 
•\n abscess may develop m this region which causes the pain 
typical of any abscess AJter using heat, if the abscess does 
not subside, it is opened and drained as any other abscess, 
after which the symptoms of otitis media usually promptly 
subside if the previous mastoidectomy has been complete 
Occasionally it is better to expose the mastoid cells area and 
seek for further infected broken-down cells which should be 
eradicated 

Grademg'o Syndrome — This properly comes under the 
heading of mastoiditis Severe headache referred to the side 
of the head in the region of the affected ear, purulent otitis 
media and paralysis of the sixth cranial nerve on the same 
side are the cardinal symptoms of this syndrome 

Treatment Most otologists agree that at least a simple 
mastoidectomy is indicated when symptoms of this syndrome 
are present Others insist upon drainage of the petrous tip 
cells, which is a difficult and dangerous procedure Swelling 
of the gasserian ganglion which causes the sixth nerve to be 
put on a stretch is one of the theories given for paralysis of 
this nerve In these conditions I favor conservative treat- 
ment as taught me by Dr George E Shambaugh We used 
conservative treatment on a woman with chronic suppurative 
otitis media accompanied by Grademgo’s syndrome five 
years ago She recovered and has been free from recurrence 
since I have treated twenty patients successfully by con- 
servative treatment, ic, simple mastoidectomy and keeping 
the wound open until dry One of my patients died His 
pain continued in the side of the head after the mastoid oper- 
ation Drainage continued for one month, after which the 
pain subsided and the drainage ceased He moved to another 
city, had a recurrence of headache, was operated and died 
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I do not know the nature of the operation performed Re 
cently I treated a boy with typical symptoms of this syndrome, 
but his otitis media was mild His aural discharge stopped, 
his headache subsided and his lateral rectus paralysis disap- 
peared in two weeks I decided not to operate upon his mas 
toid His ear is now dry, his drum membrane healed and he 
is free from headache but his lateral rectus paralysis has re 
appeared He has been under observation for three weeks 
since his ear drum became normal The outcome is to be 
awaited 

5 Chrome suppurative otitis media and chronic 
mastoiditis are not as important from the standpoint of ear 
ache as they are from absence of earache and danger of ultra 
cranial complications Chronic suppurative otitis media maj 
be discussed under two very different types 

1 Inflammatory changes limited to mucous membrane of 
the middle ear chambers This is misnamed the “nondan 
gerous type,” but should be called the less dangerous type 

2 Changes in the middle ear associated with a bone- 
invading process This is properly called the dangerous type 

In the first tvpe, pain is rarely a symptom if the ear is 
kept clean and properly treated Occasionally a polyp forms 
which blocks drainage and causes earache The treatment is 
to remove the polyp with an ear snare or cautery and reestab 
lish proper drainage Silver nitrate in solution or fused on a 
probe, or chromic acid fused on a probe may be used to cau 
terize In using the chromic acid bead, the bead should be 
cherry red and not black in color to cauterize properly 

Individuals with chronic otitis media sometimes develop 
an acute otitis media in the same ear which gives the otalgia 
of that disease The treatment is practically the same except 
that operative interference maj be indicated earlier because of 
the greater damage of intracranial complications 

In the second type of chronic suppurative otitis media, 
earache is more common but seldom severe It consists usu 
allv of a dull ache in the ear or is referred to the side of the 
head ns a henw feeling Occasionally the pam may be deep 



1048 


LOUIS T CURRY 


seated or boring in character Its significance is quite impor- 
tant, since it may indicate a threatened intracranial invasion 
In this type of ear disease we deal with sequestration, caries 
and cholesteatoma Usually the treatment leads to radical 
operatne treatment, unless the hearing in the opposite ear 
is more seriously affected The radical mastoid operation is 
practically never done because of pain Therefore, a descrip- 
tion of it is not in order here 

The complications of chronic suppurative otitis media 
should be mentioned, but earache is not a prominent sign in 
any of them They may intervene without any sign of earache 
or there may be a warning sign of a heavy feeling in the side 
of the head Very rarely is there any severe pain 

Intracranial Complications of Chronic Suppurative 

Otitis Media 

1 Labyrinthitis, which may be circumscribed or diffuse 
and serous or suppurative 

2 Lateral sinus thrombosis 

3 Meningitis, which may be serous or suppurative and 
circumscribed or diffuse 

4 Brain abscess 

5 Cerebellar abscess 

6 Chronic adhesive middle ear catarrh occasionally 
causes dull or even sharp earache Prophylactic treatment of 
this condition is most important, because if neglected it causes 
permanent impairment of hearing Removal of tonsils and 
adenoids early, in children suffering from repeated ear infec- 
tion, is the best prophylaxis 

7 Blue ear drum is a rare condition in which the tym- 
panum is filled with a thick chocolate-like secretion Inspec- 
tion shows the blue ear drum It causes more of a fulness 
than an earache Treatment is the same as for serous otitis 
media 

(B) External car disease causing pain 
1 Inflammations 

(a) Furunculosis 



TREATMENT OF EARACHE 


I049 


(b) Eczema 

(c) Fungi 

(d) Erysipelas 

(e) Subperichondriai abscess 

(f) Herpes zoster auriculae 

2 Foreign bodies 

- (a) Inanimate 

(1) Impacted cerumen 

(2) Vegetable as peas corn beans 

(3) Miscellaneous — stones, paper pencils etc 

(4) Epithelial plugs 

(b) Animate 

(1) Insects 

(2) Worms 

3 Trauma 

(a) Bums 

(b) Frostbite 

(c) Pugilist car 

(d) Wounds — gunshot stab etc 

(e) Rupture of ear drum penetrating wound blow 

skull fracture 

4 New growths — carcinoma 

5 Granuloroata 

(a) Syphilis 

(b) Tuberculosis 

(c) Blastomjcosis 

(d) Actinomycosis 

(a) FnrnncnloBis of the external meatus is always 
located in the outer membranous portion of the meatus and 
the diagnosis can nearly alwavs be made bv eliciting pain 
by pressure upon the meatus or by movement of the auricle 
If the furuncle is deeper in the meatus and large, it maj push 
the auricle forward, simulating a subperiosteal abscess in 
acute mastoiditis Both conditions may be present Often 
furunculosis is associated with an acute or chronic suppura 
tive otitis media In these instances the signs of inflammation 
as given above are found m the external portion of the meatus 
and the indications of the middle car disease arc discovered 
with speculum and bv means of tuning fork examination 
The pain in furunculosis is often severe md out of all 
proportion to the clinical findings It is referred to the ear 
and the side of the head, and often mastication is painful 
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Treatment — Prophylaxis “Avoid scratching the ears 
with anything but the elbows” is trite but excellent advice 
For itching ears use salicylic acid m alcohol (1 10 per cent) 
Swimmers may avoid furuncles if boric acid and 95 per cent 
alcohol (4 100) is used to dry the meati after coming out of 
the water 

The active treatment of furunculosis should ahvays be 
conservative My preference is to carefully wipe out the 
meatus and fill with j of 1 per cent yellow' oxide of mercury 
in water-free lanolin This procedure should be repeated 
daily by the physician until the furuncle ruptures or subsides 
At home the patient should use wet hot dressings of generous 
size over the auricle constantly if the pain is severe Seda- 
tives may be prescribed, as acetylsahcyhc acid, acetamlid, 
salicylates, even morphine With this treatment the patient 
suffers usually two or three days, but recurrences are rare 
In infants the same treatment may be used Phages and anti- 
virus may be used Five per cent carbol glycerin, 4 or 5 
drops every three or four hours, may be tried in the ear early 
When the furuncle has developed to a distinct w'hite head, it 
may be incised with a cataract knife, using proper antiseptic 
precautions Roentgen rays may be tried when the furuncle 
does not point and great induration is present The dosage is 
usually about one-third erythema dose Wick treatment is used 
by some otologists Moist wicks are used, saturated with a 
weak solution of aluminum acetate or other astringent drug 
Dr}' treatment is preferred by some This may be carried 
out by blowing boric acid pow'der into the meati 

For recurring furuncles, good results are often obtained 
with autogenous vaccines 

(b) Eczema of the auricle and external meatus may occur 
m any form, but does not produce earache unless complicated 
by furunculosis or perichondritis Itching is the chief symp- 
tom The treatment (rather unsatisfactory) is both general 
and local, but does not fall properly under the title of this 
paper 

(r) Fungi (Otomycosis) — A soft, dirty, grayish, salve- 
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like substance may form in the external meatus When this 
is removed, the canal wall appears raw and bleeds easily 
This material recurs in a few weeks after cleaning if the canal 
is not treated Subjectively the patient complains of a fulness, 
stinging or itching in the ear The infection may be resist- 
ant to treatment Usually a mild parasiticide is prescribed, 
as 2 to 10 per cent salicylic acid in 95 per cent alcohol The 
ear is wiped out fairly dry and the patient instructed to fill 
the canal once or twice daily with the mixture Hyposulphite 
of soda (0 2 in 30) may be tried In a few days the fungus 
growth may be destroyed, after which it is well to have the 
treatment continued at weekly intervals for some time to 
prevent recurrence 

( d ) Erysipelas of the auricle does not differ from erysip- 
elas m other parts of the body The pain may be intense in 
the involved region and the disease presents its redness, swell 
ing, raised, red border and fever 

Treatment — Prophylaxis and isolation from surgical and 
obstetric patients until lesions are bealed Locally, the treat 
ment is ultraviolet irradiation of the area involved and of the 
normal adjacent skin at least 2 inches beyond the border 
Roentgen rays are used not over one-fourth erythema dose. 
Evaporating lotions are applied ice cold by means of un 
covered compresses A 50 per cent solution magnesium sul 
phate may be used Erysipelas antiserum preceded by an 
mtracutaneous test of 0 1 cc of tbe serum diluted 1 10 may 
be used If the test is negative within fifteen minutes, the re- 
mainder of the contents of tbe ampule may be injected The 
dose may be repeated daily for three days If the test is posi 
tive, it might be well to try convalescent erysipelas serum 
rather than the serum derived from the animal, in amounts 
varying from 40 to 100 cc Fever symptoms are treated as 
indications arise. Hypnotics, often paraldehyde (teaspoonful 
in a half glass of water), are used for obstinate insomnia, and 
stimulants for collapse 

(c) Auricular perichondritis or subperichondrial ab 
scess is ushered in with pam over the auricle affected, the 



1052 


LOLIS T CURRY 


pain depending on the seserity of the infection and the 
area involved The treatment depends on the extent of the 
lesion If a relatively small area is involved, conservative 
treatment with wet dressings is indicated If it is more ex- 
tensive, it is best to incise early and dram with a small gutta- 
percha drain Warm dressings are applied and the dram 
changed daily The bandage should be rather tight The 
principle is to save as much cartilage as possible because of 
the rapid cartilage necrosis and the consequent disfiguring 
deformity 

(/) Herpes Zoster Auriculae (Koerner’s Syndrome* 
Hunt’s Syndrome) — Herpetic eruption over the concave 
surface of the auricula and the external acoustic meatus may 
be associated with facial paralysis The pam is burning in 
character Since the pathology is thought to be a geniculate 
ganglion neuritis, the treatment is that of any neuritis Re- 
move foci and give salicylates One to 5 per cent ammoniated 
mercury ointment may be tried locally 

Foreign Bodies — Impacted cerumen is the most common 
foreign body but causes the least pam If there is any pain, 
it is usually a fulness in the affected ear or occasionally an 
unpleasant sensation of something striking the ear drum with 
a change of position Treatment consists in removal by 
sy'rmging with an ear syringe, using warm water The stream 
should be difected tow r ard the upper portion of the canal while 
the auricle is pulled upward and backward If several at- 
tempts prove unsuccessful, the patient is instructed to use 
normal salt or soda water in the ear twice daily and to re- 
turn for a second syringing The ear hook may be used if 
the operator is careful and skilful enough not to injure the 
delicate epithelium of the external meatus The hook is 
placed over the cerumen, turned, and gentle traction is ex- 
erted The cerumen, if dry and hard, is adherent to the dead 
surface epithelium Therefore, the patient should be cau- 
tioned to hold still, and to swear, not jump, if hurl 

Vegetable foreign bodies, as peas, corn and beans, may 
swell after lodging m the external meatus and thus cause con- 



TREATMENT OF EARACHE IO53 

siderable pain They can usually be syringed out if found 
early Otherwise they must be removed with a hook or ear 
forceps Great care must be exerted to do no harm in treat- 
ing foreign bodies It is far better to leave any foreign body 
in the meatus than to injure the epithelial lining or push the 
object through the ear drum while trying to extract it. 

Stones, paper and miscellaneous materials are often found 
in the external ear and may or may not cause earache They 
are removed as described Hard foreign bodies, when medial 
to the isthmus of the meatus, may be difficult or impossible 
to dislodge A modified radical mastoid operation may be 
necessary A considerable number of serious complications 
are seen each year because of clumsy attempts at removal of 
foreign bodies 

Epithelial plugs (cholesteatoma like accumulations) are 
rare m the external auditory meatus, but may cause earache 
and impaired hearing if present The treatment is to remove 
the mass by mechanical means or by a solution which is de 
hydrating, as I per cent salicylic acid in alcohol After the 
canal is cleaned, the granulations should be treated until 
healed 

Live insects may be very painful as they hop up and down 
on the ear drum A few drops of alcohol or chloroform quiets 
them, after which they are easily sy nnged out. In emergency , 
pouring water into the meatus will subdue these insects 

Trauma — Burns demand no special consideration, as 
they are treated the same as burns elsewhere 

Frostbite frequcntlv affects the auricles because of their 
exposed location Instead of painful ears, the ears feel numb 
They should be rubbed with snow or cold hands This treat 
ment restores the circulation When the ears become painful 
they are treated as bums 

A prize fighter ear is usually caused by a blow on the 
auricle, or by a twist Pain depends upon the amount of 
blood accumulated beneath the perichondrium, but is usually 
not severe If the effusion is small, it should be treated con 
semtively and 11111 absorb with a pressure bandage If the 
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blood clot is larger, free masion through the perichondrium 
is necessary and a pack is inserted as in perichondritis 
Wounds need no special description 
Traumatic rupture of the ear drum by puncture wound, a 
blow on the ear, explosions, or skull fracture may be accom- 
panied by severe paw w the ear Treatment is to control the 
hemorrhage, if necessary, by sterile tampon In most cases 
all that is necessary is to prevent infection to the middle ear 
by using sterile cotton in the external meatus Treat middle 
ear suppuration if it occurs 

New Growths — Epithelioma may attack the auricle or 
meatus Pam is not a prominent feature The treatment 
does not vary from the treatment of carcinoma elsewhere 
Early excision or diathermy is indicated If seen later, x-ray 
and radium may be tried If the temporal bone becomes in- 
volved, the earache is one of the most terrible of pains and 
the treatment is unsatisfactory 

Endothelioma occurs in the ear usually secondary to paro- 
tid involvement 

Sarcomas, lipomas and neuromas are rare 
Granulomata — Syphilis and tuberculosis may occur on 
the auricle, but pain is usually insignificant Blastomycosis 
and actinomycosis may involve the ear and cause moderate 
earache A biopsy is usually needed for the diagnosis I 
recently diatliermized a blastomycosis of the lobule of an ear 
which I felt sure was epithelioma without -waiting for a biopsy 
report I should have suspected blastomycosis because of the 
large amount of destruction in nine months’ time Iodides in 
massive doses daily for a long time are the sheet anchor of 
treatment of these mycoses 

(C) Internal Ear Disease Causing Earache — Involve- 
ment of the labyrinth and bram due to middle ear disease has 
been discussed There is no earache as a rule from internal 
ear disease caused primarily from meningitis, scarlet fever, 
mumps, measles, mfluen7a or typhoid fever There is only 
tinnitus. 
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II Eeflex Aural Pam 

Toothache frequently causes referred pam to the ear The 
wisdom teeth are the chief offenders, the lowers more often 
than the uppers Impacted molars which are causing otalgia 
may be discovered by a skiagraph The treatment is the ex- 
traction of the offending tooth or teeth 

Acute tonsillitis, peritonsillar abscess and post tonsillec- 
tomy infection may give rise to earache, but usually there is 
no difficulty in the differential diagnosis and the treatment is 
self evident 

In parotitis the pain may be referred to the ear, but diag- 
nosis is simple unless the external meatus is encroached upon 
so much that the ear drum cannot be examined 

Laryngitis caused by tuberculosis, cancer or other granu 
loma may cause otalgia In these cases there is usually hoarse- 
ness and when the larynx is examined, the lesion is found 
Biopsy is often necessary to make the differential diagnosis 
Disease of the larynx causes earache by irritation of the 
superior laryngeal nerve, a branch of the vagus The treat- 
ment is self-evident but one point might be mentioned In 
dysphagia the superior laryngeal nerve is sometimes isolated 
and severed When isolated, it is pinched gently, which causes 
pam m the ear and proves that the proper ner\e is about to 
be cut. This symptom is also used as a guide for nerxe block 
m dysphagia 

New growths in the vault of the pharynx and in the retro 
pharyngeal region often cause earache. This pain may come 
from pressure on the nenes in this region or by pressure on 
the eustachian tube orifice, causing middle ear disease These 
tumors are treated surgicallj or with x ray and radium 

Other conditions causing neuralgic pain in the ear are 
carcinoma of the superior maxilla, cancer of the tongue (pos- 
terior third), inflammation of the gasserian ganglion, cold air, 
anemia, hysteria and neurasthenia Treatment consists in 
treating the etiological factor 
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PAIN IN THE DENTAL FIELD 
Pain in the dental field is usually definite in character and 
location, and in most cases the cause can be determined and 
readily ehminated by the available methods of diagnosis and 
treatment Occasionally certain atypical and migratory pains 
require careful study for accurate determination of the cause 
and not mfrequently search must be made outside the oral 
cavity 

Toothache is not in any sense a modem disease nor has 
its incidence been greatly reduced m modem times It is 
however, a preventable disease or rather it is a symptom of 
a pathological disturbance which to a great extent is prevent 
able Dental caries is probably the most common of all dis 
eases and at the present time is not entirely preventable, but 
it can be controlled Modem dental care which includes perl 
odic examination of the mouth and teeth with proper control 
of canes by fillings should prevent entirely the development 
of toothache 

pulpitis 

Pam known as toothache is caused by an hyperemia of 
the dental pulp, that highly Innervated soft tissue which is 
entirely enclosed within a pulp canal and surrounded by den 
tine Its blood supply is by way of one or several small 
foramina at the apex of the tooth, a fact which precludes the 
establishment of collateral circulation, and consequently tends 
to complete infarction when the pulp is seriously disturbed 
When an inflammatory’ process develops is a result of irn 
tation — traumatic, chemical, thermal or bactenologic — the cn 
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closing dentine permits no expansion of the inflamed tissue 
and a sharp pain endues Such a pain may be steady or in- 
termittent sharp, dull or throbbing, depending on the local 
factors It maj be stimulated by a single sudden irritation, 
beginning as a sharp stabbing pain which gradually recedes 
It max be aggravated by recurrent irritations, as in thermal 
shock where large metallic fillings are close to the pulp, the 
transmission of all extreme changes in mouth temperature 
repeat the insult to the pulp, thus further increasing the in- 
flammation 

A steady pain of the same general type but without re- 
current external cause generally indicates a partial degenera- 
tion or necrosis of the pulp Infection may be present or 
absent within the pulp at this stage of degeneration This 
pain occurs most frequently at night and there is at least a 
partial remission during the day, although the pam may be 
stimulated by outside irritations Usually, in fact, such a 
tooth is extremely responsive to external stimuli and the patient 
is inclined to favor and protect it by chewing on the opposite 
side and avoiding extremes of temperature within the mouth 
At night the pam is likely to be throbbing and the pulse can 
be distinguished by waves of increased pain 

Diagnosis of the cause of these pains is made by clinical 
study, augmented by thermal and electric tests of the suspected 
pulps Often the patient can identify the offending tooth and 
clinical examination reveals an all too evident cause The 
way is not often useful, since pulp changes are not demon- 
strated on the x-ray film, although in pulpitis of long standing 
periapical bone changes may occur sufficiently to be recorded 
on the film while the pulp is still vital The x-ray film is also 
useful in discovering hidden causes such as leaking fillings, 
undiscoxered caries and, of course, is useful in ruling out other 
possible sources 

Occasional!} the location of the pam is not definite and 
if an evident cause such as open caries is not discovered, it 
requires a careful diagnostic study to determine the source 
Gencrallv a delay of a da> or two will permit further progress 
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of the pulp degeneration with consequent definite localization 
of the pain and at that tune any doubt as to location and 
cause is removed 

The causative factor in pulp irritations may be the forma- 
tion of secondary dentine such as occurs m connection with 
severe abrasion of the teeth This secondary calcification may 
be so extensive as to completely obliterate the pulp chamber, 
the pulp receding as the secondary calcification takes place 
This is an emphasized physiological action and normally oc- 
curs without pulp irritation, but may occasionally be respon 
slble for severe pulp disturbances accompanied by pain 

In any pulpitis regardless of the cause, the recover)’ of 
the pulp is doubtful if the pam has been of long duration The 
treatment consists of the extraction of the offending tooth or 
the surgical removal of the pulp with subsequent treatment 
of the pulp canal and placement of a root filling 

PERIAPICAL INFECTION 

Pulp degeneration with eventual death of the pulp by in 
farction may be a rapid process accompanied by mild or 
severe pam symptoms just discussed, or it may occur with 
little or no pam and may be a very gradual process extend 
ing over months Ultimately the death of the pulp does occur 
and a new type of pam may result. This is the pain connected 
with periapical inflammation and infection, and is of an cn 
tirely different character 

This pain may begin before the pulp degeneration is com 
pleted and this makes an accurate diagnosis difficult, because 
one type of pam is merging into the other, consequently the 
pain is not typical of either pathological condition Usually 
the period of transition is not prolonged, since inflammation 
in the periapical region causes additional disturbance to the 
blood supply of the degenerating pulp and complete mfarc 
tion rapidly follows It should be reiterated that both these 
conditions may occur as a result of irritation without infec- 
tion, but even if infection is not present in the early stages it 
almost invariably occurs later if treatment is not gi\en 
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Pam connected with periapical infection is distinguished 
from pain within the pulp by the character of the pam and 
the reaction to external stimuli In periapical infection the 
pam is definitely one of pressure, it is generally well localized 
and a certain tooth is sore to percussion and pressure and the 
tooth gives a sense of elongation due to the pressure of con- 
fined fluids m the periapical space At this period or a little 
later the gum tissues over the apex of the tooth also become 
inflamed and sore to pressure 

A controlled inflammatory process probably occurs m the 
periapical region m every case in which the pulp dies or is 
artificially removed If infarction of the pulp occurs without 
bacterial invasion or if the pulp is removed surgically by den- 
tal methods, the disturbance of the periapical tissues and the 
consequent pams are slight and transitory Occasionally 
chemical irritation with considerable pam occurs during the 
treatment of a tooth with certain drugs used for sterilizing 
the root canal This also is transitory unless metastatic infec- 
tion occurs 

The initial periapical bone changes which can be depicted 
on the a.-ray film are probably caused by the inflammatory 
reaction with pressure resorption of the bone When infection 
occurs bacterial liquefaction of the bone follows and a definite 
bone cavity develops Coincidently, an inflammatory pro- 
liferation of the connective tissue of the peridental membrane 
occurs, and this proliferated tissue eventually becomes the so- 
called “granuloma” of the chronic periapical infection The 
granuloma is a protective rather than a destructive tissue and 
serves to wall off the infection, and under favorable conditions 
the infection may actually be eliminated with eventual regen- 
eration of bone 

During the early stages of the acute periapical disturb- 
ances infection is not under control and the severe pam in- 
creases and continues for several days Unless relief is given 
by treatment through the root canal the infection develops to 
a point where evacuation through the bone relieves the severe 
pressure In the occasional case the infection is controlled 
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by the tissue response and spontaneous recovery from the 
acute phase of the infective process occurs 

When the acute infection continues to the localization of 
pus there is usually a definite time at which the severe pain 
from confined infection is relieved by evacuation through the 
bone The pain then becomes more generalized, but the tooth 
is no longer sore, for the tissues overlying the bone in the 
periapical region are now exhibiting the symptoms of acute 
Infection General toxic symptoms also increase at this stage 
but such symptoms seldom occur while the pulp is still vital 
regardless of the amount of pain which may be present 

After localization of pus beneath the periosteum the proper 
treatment is evacuation of the pus by incision or if untreated 
there is usually an eventual spontaneous evacuation Any de 
lay in drainage after localization is dangerous, for subperios- 
teal accumulation of pus seriously interferes with the blood 
supply to the bone and may result in serious bone disturbance 
Pencoronal infections about partially erupted teeth, and 
occasional lateral abscesses due to deep pyorrhea pockets 
alongside the root of the tooth may also exhibit some of the 
symptoms described in periapical infections Generallj the 
first phase of the infection with the typical soreness of the 
tooth to percussion is absent in such infections, since they do 
not begin in the apical region Thev are also more likely to 
end in spontaneous drainage, since the initial infection is not 
located deep within the bone. 

A large percentage of the pains in the oral cavity are of 
the types just discussed Accurate diagnosis is usually pos- 
sible at the first clinical examination Occasionally observn 
tion for a day or two is necessary to determine the exact source 
of the pain, but since both types of disturbances are progres- 
sive in character any uncertainty maj be eliminated by a 
short period of clinical observation After the cause of a pul 
pitis or a periapical infection has been determined definite 
treatment is readily planned and practical!} always effective 
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MAXILLARY SINUS INFECTION 

Maxillary smus disease is occasionally of dental origin, 
but the initial cause is more frequently nasal Pam m the 
dental field may be caused by sinus infection regardless of 
the original source, since the roots of the upper teeth are fre- 
quently m close proximity to fhe maxillary smus In addition 
to the common symptom of a general feeling of pressure m 
the smus region there may be a definite sense of soreness of 
the teeth This pain is very similar to a beginning periapical 
infection and may occasionally appear to be localized defi- 
nitely m an upper bicuspid or molar tooth 

s-Ray studies may not always rule out the teeth, and pulp 
tests are only an indication, not an accurate diagnostic aid 
Adequate smus examination by a rhmologist should be ob- 
tained in cases of uncertainty On the other hand, a peri- 
apical dental infection may simulate a maxillary smus infec- 
tion and m any uncertainty a careful dental examination is 
essential Probably a careful study of all the upper teeth 
should be routine procedure m all maxillary sinus infections 

UNERUPTED AND IMPACTED TEETH 

Vague pains about the face and jaws are frequently attrib- 
uted to the presence of embedded and unerupted teeth No 
satisfactory explanation of the mechanism causing such pains 
has been advanced, but their removal is often recommended 
m the expectation of relief 

Unerupted teeth may become infected if there is direct 
communication with the mouth cavity and infrequently they 
become infected when no such communication exists Such 
an infection runs a typical course and is often responsible for 
local pain, but it is the typical pain of local infection and is 
accompanied by clinical signs of infection Pams which are 
intermittent in character or sharp shooting neuralgic pains 
are not caused by local infection about unerupted teeth 

Direct contact between an uneruptod tooth and its imme- 
diate neighbor may cause a pressure resorption of the root 
of the contiguous tooth, thus setting up a severe pulp lrrita- 
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tion with accompanying pain Such resorptions can usually 
be identified by radiographic study and the usual symptoms 
of pulpitis are generally definite and well localized Caries 
occurring m the partially erupted tooth or m its immediate 
neighbor as a result of food impaction may occasionally give 
the same symptoms of pulpitis The cause is always demon 
strable by radiographic and clinical examination when this 
does occur 

There is no valid reason to believe that the presence of 
an unerupted tooth in itself causes any pam, although some 
clinicians have expressed the belief that this does occur It 
is explained on the basis of intermittent efforts on the part 
of the tooth to erupt, the eruptive force causing pam by pres 
sure on adjoining structures This hypothesis does not appear 
tenable, for pressure resorption occurs m advance of eruption 
and if bone structure is the only impediment to eruption, that 
bone resorption would be slow and painless Innumerable 
clinical cases occur in which teeth, which are prevented from 
erupting, remain for years with no painful symptoms 

Vague pains and other nerve disturbances in the facial 
region which cannot be satisfactorily explained should not be 
attributed to unerupted teeth simply because they are found 
to be present Careful examination may reveal the presence 
of canes, resorption of the contiguous tooth or pencoronal 
infection, but few, if anv, other pains are caused by unerupted 
teeth Folhcular cysts occasionally develop about unerupted 
teeth, but they are painless unless infected Supernumerary 
teeth and composite odontomes arc frequently present about 
the jaws, but arc not responsible for pam symptoms except 
under the same conditions which cause pain about unerupted 
teeth 

NEURALGIA 

Pains generally classified as neuralgia mnv be considered 
as major and minor neuralgia Major trifacial neuralgia or 
tic douloureux exhibits typical svmptoms and a definite ding 
nosis is practically always possible Sphenopalatine neural 
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gia is also typical m its symptoms and although infrequently 
encountered the diagnosis can generally be made on the basis 
of symptoms 

Minor neuralgia about the teeth and jaws is probably most 
often a pain symptom with a definite local cause which can 
be discovered by painstaking search and should not be classed 
as a neuralgia Dental causes are then the most frequent 
sources of these pains in the regions innervated by the second 
and third divisions of the fifth nerve These causes are fre- 
quently obscure and it requires a most careful survey of every 
possible source to determine the causative factor This sur- 
vey should include complete radiographic study of the jaws 
including the edentulous areas 

Such a study will include a search for dental caries, infec- 
tions, retained roots, supernumerary and impacted teeth, im- 
perfect and irritating dental restorations and any abnormality 
of bone structure Disease of the maxillary sinus should be 
considered and ruled out as well as any nasal disturbance 
which might be a contributing factor 

Infrequently such pains may be caused by local nerve 
irritations in the region of a previous operation Not only 
fractured retained root tips, but rough margins of alveolar 
process may be acting as local irritations These occurrences 
are not common, for usually root fragments are exfoliated or 
encapsulated, the encapsulated fragments becoming sur- 
rounded by a low-grade chronic infection which does not 
cause pain Rough margins of alveolar bone following extrac- 
tion of teeth are generally resorbed or exfoliated and the tis- 
sues make the necessary adjustments without painful sequelae 

Several clinicians have reported the relief of such pains 
bv minor operations which released small nerve filaments from 
the pressure of contracting scar tissue where operation had 
previously been performed, especially in the regions where 
impacted teeth or large cysts had been removed This is a 
plausible explanation and possibly has some basis of fact, 
although such cases are so infrequent that there is consider- 
able doubt of their actual significance 
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EXTRAORAL CAUSES 

Among the extraoral causes for pain in this region mtra 
cranial disturbances, especially brain tumors, must be con 
sidered as the most important On several occasions I have 
been requested to remove impacted teeth for the relief of 
severe pain, when a more complete medical and neurological 
examination proved the source of pam to be a brain tumor 

Traumatic causes are usually self-evident and easily deter 
mined as the cause of pain Tumors along the course of a 
nerve occasionally cause pain, but when this does occur it is 
a different type and not easily confused with pain of dental 
origin 

Arthritis of the temporomandibular joint is infrequent and 
the pam is definitely localized and is increased with func 
tional movement Pam which is due to changed relations of 
the structures of the temporomandibular joint, as a result of 
the loss of teeth or changes in occlusion due to wear, arc 
usually referred to the region of the ear rather than the oral 
cavity 

BURNING TONGUE 

An affection of the nerves, described as burning tongue, 
occurs infrequently It is not a pain, but rather an unpleas 
ant sensation, quite constant but with remissions I have 
seen this most frequently in women during the menopause 
and it may probably be attributable to derangement of the 
entire nervous mechanism rather than to anv local source It 
has been suggested that the explanation may be based on 
electrophysical reactions induced by the presence of metallic 
filling in the teeth There has been no verification of this 
hypothesis 

SUMMARY 

The pains about the oral cavity may be grouped as 

1 Irritations and infections of the dental pulp 

2 Infections and inflammations at the root ends 

3 Disturbances about unerupted teeth 

4 Pains not of dental origin 
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The diagnosis of the cause of such pains is usually possiblt 
with the available clinical, radiographic and laboratory meth 
ods Occasional severe pains occur w which the cause is 
obscure and continued search may fail to reveal any local 
cause When such pains are of dental origin and the propei 
diagnosis is made, definite treatment may be adopted which 
will rapidly and effectively eliminate the pain 
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RELIEF FOR PAINFUL FEET 

The successful relief of pain in the feet requires as the 
first step the correct interpretation of the pain A thorough 
knowledge of factors that produce pain in this part of the 
body is of the greatest importance for the analysis of each 
case presented The need of a careful general suney of the 
patient cannot be too greatly emphasized Pain in the foot 
may be the manifestation of some constitutional disease or 
the result of some local disturbance One can distinguish 
only by a thorough physical examination A systematic stud) 
should be made of the character, location, time of occurrence, 
duration and mode of onset of the pain together with a care 
ful consideration of the associated factors such as systemic 
disease and local changes or abnormalities 

The things that must be taken into consideration m the 
history of every case are the age, sex, occupation, weight, the 
possibility of systemic disease, disturbances in posture and 
the elements presented by the feet themselves, along with the 
type of wearing apparel 

The cause of the pain varies to a great extent with the 
age of the individual For instance, in the \er\ young child 
one may fipd the cause to be a weak pronated foot due to 
fault) use or it may be associated with a deformity of the 
loner extremity such as genu valgum, knock knee, which dls 
turbs the line of neight upon the foot The Older child or 
adolescent maj suffer from foot strain brought on b) the more 
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strenuous athletic games or the burden of occupation Dis 
comfort in middle-aged adults may result from obesity, arthri- 
tis or faulty shoes, while persons in advanced age may com- 
plain of trouble appearing as the manifestation of vascular 
disease In other words, the age is more or less an index of 
the kind of trouble that is possible 

A very important distinguishing feature in the analysis 
of foot discomfort is the sex of the person Women make up 
the great majority of individuals seeking relief and m a large 
percentage of the cases the modern style shoe is responsible 
for the production or aggravation of painful foot disturbances 

Occupation plays an important part in the production of 
pain in many ways It may call for long hours of standing, 
which is usually done with the feet m a pronated position, 
thus weakening by exhaustion the upward pull of the adductor 
muscles of the foot A patient’s duty at work may require 
the lifting and carrying of heavy objects, walking over rough 
and irregular tracts of ground, or walking on hard pavements 
for many hours A person who has escaped trouble for many 
years at a desk job may be transferred to a position that re- 
quires a great deal of activity upon the feet and as a result 
suffer great discomfort 

Since the functions of the foot are to support and move 
the body about, the influence of weight m every instance must 
be determined Given a normally functioning foot with an 
extra heavy body superimposed, there is bound to be sooner 
or later a change m the comfort of the foot, and from no other 
cause than the additional weight burden 'WTien the factor of 
excess weight has added to it the presence of a pathological 
condition in the foot such as for example arthritis, the symp- 
toms of distress can be expected much earlier 

The presence of systemic disease as a source of discom- 
fort can be only too plainly portrayed m the arteriosclerotic, 
the diabetic, the nephritic, the cardiac and the arthritic pa- 
tient As a point of emphasis on the importance of a careful 
consideration of the influence of systemic disease, suffice it to 
say that the most brief discussion of the manifestations of 
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constitutional disease in the foot would require a prohibitive 
length of tune 

The chief elements presented by the feet alone in the pro- 
duction of pain can be classed as muscular disturbances, neg 
lected sprains, inflammatory lesions and deformities The 
influence of wearing apparel, since it is a most constant cover 
ing of the foot and since its shape is governed by style instead 
of the anatomical characters of the foot, is one of the most 
common factors in the production of pain and deformity The 
present-day feminine type of style shoe with its high, narrow, 
wabbly heel, short, low, pointed vamp, is probably responsible 
for more discomfort than any other single factor 

The cases presented in this dime represent disturbances 
in the anterior part of the foot The pain m such instances 
may vary from a mere feeling of discomfort, numbness, or 
dull ache, to a sharp stabbing or burning or even a severe 
cramphhe nature It may be ill defined and vague m its 
distribution over the region of the ball or it may be definitely 
localized in the region of one of the metatarsophalangeal joints 
or m one of the toes Too, it may be associated with the 
symptoms of inflammation or deformity 

The treatment for the relief of pain m every instance de 
pends upon the accurate determination of the cause of the 
pain and the elimination of that cause In the obese indi 
vidual one must reduce the weight, m the weak foot one must 
institute correct postural habits in standing and walking along 
with corrective exercises, while in the arthritic, the arterio- 
sclerotic and the diabetic patient one must direct the treat- 
ment at the general as well as the local condition A careful 
study of the causes of painful feet will convince an} compe 
tent physician of the fallac} of focusing the attention upon 
the feet alone in an attempt to establish satisfactory remcdinl 
measures 

Caw L — Mr* H S., aped thirty uriebt 206 pound* belch t 5 feet 
$ Inches housewife On April 2 1035 the patient complained of extreme 

soreness on the ball of the left foot In the repion of the base of the second 
toe The disturbance was of two \ can duration and was stwavi considerably 
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worse after a great deal of talking The annoyance of the pun had become 
so severe the patient volunteered the statement that she wanted relief regardless 
of the type of treatment or shoe required Examination revealed tenderness 
on pressure beneath the second metatarsophalangeal joint, along with limita- 
tion of plantar flexion of all the toes The shoe constantlj worn In this 
patient had a very narrow heel li inches high noth a short Jon -pointed vamp 
An outline oi the sole of the shoe showed it to be much narrower than the 
bearing surface of the foot Until one month before examination the patient 
had weighed 223 pounds According to a standard weight chart her weight 
should have been 140 pounds A diagnosis was made of foot strain manifested 
by pain m the anterior part of the foot 

The factors m the production of the pain were determined to be 83 pounds 
of excess weight until one month before examination and a high heel shoe 
with a too small compartment for the toes A shoe heel lj inches high con- 
tinually throws the weight forward on the antenor part of the foot and when 
the toes arc crowded together by the front part of the shoe their normal 
activity is greatly limited and limitation of motion and muscular alrophv soon 
follow The function of the toes in aiding the foot m walking is scriouslv 
impaired 

The management of this case consisted of weight reduc- 
tion, a low broad heel on the shoe and a wide compartment 
for the toes, along with exercises Relief is invariably the 
rule when such changes are made Because of the acute symp- 
toms, it is often necessary to keep the patient off the feet for 
a short time m order to allow the inflammatory reaction from 
injury to subside Pam m the forepart of the foot in such 
cases as the above may be a mere feeling of discomfort, a 
dull aching pam, a burning sensation or even a sudden spas- 
modic cramphke pain in the region of the ball and in con- 
junction with it there may be a numbness or tingling sensa- 
tion m one of the toes 

Case U— Mrs A D, aged fiftj-five, weight 110 pounds, height 5 feet 
5 inches, housewife On August 10, 1934 the patient complained oi an aching 
pam across the ball of both feet The pain had been present for two or three 
months but was much worse the last fourteen da>s and was most noticeable in 
the left foot The removal of her shoes gave no relief Upon retiring at 
night the pam sIovvI> subsided She also complained of stiffness in her knees 
which was most marked after rising from a sitting position Examination 
of her mouth revealed 3 gold crowns x-Ra> examination of these teeth 
showed all to be devitalized and abscesses at the bases of 2 of them Manipu- 
lation of the great toe of the left foot produced pam m the region of the 
metatarsophalangeal joint Her shoes were the tjpicaliy conventional tv pc 
with short pointed vamps and narrow heels 2 inches long 
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The treatment of this patient consisted of rest periods off the feet, con 
trast baths, removal of all known Infected teeth and a low heel, broad toe 
shoe 

On August 31 1934 she reported back for observation having carried out 
all previous instructions given her She was greatJ> Improved 

The impression of Case II was arthritis of the feet m the 
presence of foa of infection and faulty shoes 

Trouble is almost inevitable when the foot has added to 
its normal burden the presence of arthritis and a shoe that 
interferes with its function as a weight bearing organ This 
patient at the age of fifty five years had arthritis in the feet 
and knees in the presence of definite foci of infection m the 
mouth The management of such a case for the relief of pain 
m the feet certainly necessitates the Installation of anti 
arthritic measures which, of course, consist of rest, improve- 
ment of function in the feet along with physiotherapy and 
attention to all foci of infection There are certain factors 
one must seriously consider m attempting to obtain relief for 
the patient with arthritis in the feet. In obese individuals, 
the extra burden of excess weight upon the inflamed joints 
must be removed to the greatest extent possible It is need 
less to mention the practical good that comes from the re 
moval of foa or infection throughout the body The common 
conventional shoe so universally worn by women with its 
high, narrow, unstable heel and narrow pointed vamp must 
be promptly replaced by one that will permit more normal 
function m the foot and more normal distribution of the 
weight The too thin sole that allows trauma from the hard 
present-day pavements is better replaced by a thicker one 
that affords more protection to the inflamed joints of the foot 
In mild cases of arthritis where a flimsy type of shoe is worn, 
a good strong shoe with a stiff shank will often give enough 
relief as a single factor to increase the patient s comfort man} 
degrees Those individuals who have occupations that keep 
them for man} hours upon their feet need in addition to other 
antiarthntic measures, rest periods during the working hours 
In man} cases it miv be nccessarv for the patient to arrange 
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to be absent from work for several days at a time to give abso- 
lute rest to the feet People that require this change, espe- 
cially in the present economic situation, are oftentimes the 
most difficult to manage, because the very'’ thing they need 
most, rest, is the hardest thing for them to obtain In Stub- 
born cases a change of occupation is unavoidable 

Case in — Miss B T, aged twcnt>-four, nurse On June 30, 1933 
this paUent complained of extreme^ painful corns on Ihc toes of the right 
foot Examination revealed the following facts \ hard corn on the lateral 
surface of the fifth toe, a soft corn on the median surface of the fifth toe 
and a soft com on the lateral surface of the fourth toe She was having 
excruciating pain from these common lesions and ins at a total loss about 
what to do, smcc she had tried this and that conventional shoe and had 
been here and there to have her corns trimmed and padded and treated 
Her toes were crowded into the front part of an ill-shaped common stvlc 
shoe wath lj-inch heel Well-defined ridges were present in the shin of the 
toes along their doml median and lateral borders due to compression of the 
toes in the shoe 

This patient was immediatclv relieved when he. shoe was cut to rebeve 
the pressure Hot moist dressings were used to allaj the acute inflammalorj 
reaction and when the inflammation subsided she was fitted with low broad 
heel «boes with wade toe compartments permitting no pressure on the toes 
Subsequent contact with this patient revealed the fact that she was in perfect 
comfort as long as she wore the prescribed shoes 


Temporizing with corns adds nothing permanent to the 
patient's comfort and casts its reflection upon the physician 
consulted The front part of the average foot is wide while 
the front part of the average woman’s shoe is narrow and 
pointed, thus directing the toes toward each other instead of 
allowing them to maintain their normal parallel positions 
Case III represents one of the most common and prevalent 
kinds of foot discomfort and one of the most improperly and 
inefficiently treated conditions with which the physician has 
to cope The treatment is simple and the physician who has 
the interest of his patient at heart should sec to it that he 
personally supervises the fitting of shoes on such a patient 
While the treatment may be distasteful to the patients pride, 
it behooves the physician to be very firm in his assertion of 
the necessity for a shoe that is not only wide enough, but of 
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the right shape, so that it does not throw the weight fQnvard 
on the foot, thus crowding the toe down into the dart-shaped 
anterior part of the shoe. One must forever keep m mind 
that pressure is the outstanding cause of corns and until it is 
effectively removed improvement cannot take place 


Caaa IV, — Mri P M aged twenty five, Height 160 pounds, height 
5 feet 7 fnciirs On October 1 1914 the patient complained ot pain across 
the hall of both fed and pain in the region of the median part of the 
longttadmal arch On June 2 1934 the had been confined She weighed 1 25 
pounds before becoming pregnant. During pregnancy her weight went from 
US to 165 pounds Since delivery ahe has weighed 160 pounds Her foot 
discomfort began during the puerperium after the was again on her feet. She 
was in bed eight weeks after her delivery due lo vtnous atoms in the left Jeg 
ffrr present discomfort is most aevere in her left foot When the came in for 
treatment she wore a conventional type shoe with a heel 1J Inches high with 
■ round toe 

Here we have an Individual who gained 60 pounds during pregnancy 
sad then following labor was confined to bed for eight weeks The gain in 
weight represents an in crease in the load upon the feet Confinement in bed 
« o( ® nt, ‘ 0r dlWblr111 * now » atrophy of disuse to lake place in the 
'l ’ mfcm , «* ln t * te t0 Uw f«t with the increased weight 
la it- condition of the leg musdea foot strain manifested hv pain 
aurnre Til" ° ' ln5t 'l' or U P the outer aide of Ihc leg b a common se- 

mU “*f U " lce3 ttat "t*™ 1 *ha l«t mutt he prepared for 

lowing ddiverv pr ° per ‘ h ° a ‘” d amix duri,1 S pregnancy Fol 

gradual mspon ‘ u ‘ t that the burden put upon the feet be 

** he instructed in correct postural habit, and er 

THj rnsv fa* or a temporary period in the shoe is often of advantage. 
™ by the firing in the shoe of piece, of hit that fit 

under the region of the longitudinal arch. 

ent in' rihid^ ,SCOn ^° rt t0 t * lat ( ^ escn bed above is often pres 
the unit 1 ^ Cn agaan ta ^ e , f their feet following 

ImiDs and f , ^“^hood However, the child often 
init of* ruurT' 0 ^ 6 P art ^ or 3 w htte before actually complain 
children dnn t ! Ca ^ 5e commonness of foot strain m 

imperative thaUhe^tf P ? StUte ln standu, g md talking, it is 
Parents about th *f ndmE P h > rsician S*ve instructions to the 

SitTSi. ™ “» CMM' to *» „ gm 

<7as« V— . . 

Of &ft> ' tIsht lmw *' ifc On February 21, 

1311 for fifteen m ^ ^ rm * Ertut toe joint* which had been pr«- 

vot. ig ^5 350 pa ' c * of arthritic symptoms in the 
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hip joints Examination rexealcd marked limitation of motion in both great 
toe joints in all directions but especially m dorsal flexion After careful con- 
' sideration of her general condition a diagnosis of hallux ngidus due to pro- 
ducts e arthritis of the first metatarsophalangeal joints was made Anti 
arthritic measures were instituted and for local treatment the patient was 
fitted with a pair of low, broad heel shoes with broad .toe compartments 
Underneath the great toe joint and just distal to it a wedge of leather J inch 
thick was placed in the sole of the shoes After a prchminarj rest period 
to quiet the acute symptoms of arthritis the patient was allowed to walk about 
in the newly prepared shoes Since she has worn the modified shoes, she has 
reported back a number of times m the last thirteen months and in each 
instance she reported that she had never been so comfortable for jears 

The wedge m the sole of the shoe stiffens the sole and 
limits motion m the great toe joint In such cases of hallux 
ngidus. Whitman mentions the use of the wedge on the inner 
side of the sole to stiffen it and limit motion in the great toe 
joint 

Case VI — Mr L B, aged fifty-fix,e On January 2 S, 1933 he appeared 
for treatment of a “bunion” on the right foot which he said had been present 
for several years but had become inflamed and painful the last six weeks 
Examination rex ealed enlargement of the great toe joint of the right foot 
with a reddish circular area on the skin of the median part of the joint 
The first impression of this case was that the lesion presented was due to a 
tight shoe Warm moist applications and rest without the shoe made little 
change in the condition A thorough examination of the patient was then 
made and rex ealed the following findings Blood pressure, sjstohc 162, 
diastolic 88, blood sugar 333 2 mg per 100 cc of blood, unne showed 1 plus 
sugar, condition of cardiovascular sxstem showed cx’idencc of arteriosclerosis 
Prompt attenUon was then given to his diabetes and arteriosclerosis with the 
result that he improxed He was not seen for two j ears He returned for 
further treatment on Apnl 23, 19 35 At this time there was definite gangrene 
of the toes of the right foot On May 3, 1935 his right leg w-as amputated 
because of spreading gangrene 

The significance of tins case is the fact that the patient 
totally unaware of the presence of arteriosclerosis and diabetes 
was seeking relief for a painful disturbance m the foot It 
shows emphatically the absolute necessity for a complete phys- 
ical checkup m all cases presenting painful foot disturbances 

Case vrr — H B , male, aged thirteen, weight 143 pounds schoolbox 
On April 29, 1933 this box was brought in bx his father because of a painful 
swelling on the dorsum of the left foot oxer the second and third mtt.it iral 
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bona. The condition bad appeared gradually and was present for about 
Uo weds There was no history of Injury Because of a disturbance in the 
left hip Joint this patient bad placed no weight upon the left foot for man> 
months prior to December 3 1932 From December 3, 1932 to April 29, 1933 
he hid been walking Examination revealed an overweight boy thirteen years 
old with a tender swelling over the dorsum of the left foot x Ray examlna 
tion revealed a fracture with callus formation Just distal to the middle of the 
second me ti tarsal bone The diagnosis was march foot resulting from overuse 
of the foot following a long period of inactivity with the contributory factor 
of excess weight The treatment consisted of rest off the foot and later exer 
dse and gradual increase in the u*e of the foot Complete recovery resulted 

A number of cases of march foot were reported by Speed 
and Blake in 1933, but in each instance the patient was over 
twenty years of age They explained that "The condition 
has been well recognized for many years, especially by the 
German and French military surgeons, who frequently en 
countered it among their troops after strenuous duties or long 
marches ” 
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PAIN SIMULATING THAT PRODUCED BY CORONARY 
DISEASE 

In collecting material to show causes for pain apart from 
coronary disease, one is astounded bv the multiplicity of causes 
that present themselves In many instances the pain is the 
result of a disturbance of the coronary circulation, but with- 
out coronary disease as such disease is usually considered 
The latter causes have no place in this discussion, and I shall 
present no case records bearing upon them I feel constrained 
to mention a few of them, because of their frequent occur 
rence Hypotension is often accompanied by an anginal type 
of distress As the coronary circulation is largely dependent 
upon the blood pressure, such distress is not surprising Hypo- 
thyroidism is frequently attended by similar distress, even 
"hen the blood pressure is relatively undisturbed The rea 
son here is not quite so clear, but probably arises from the 
lowered metabolism Neurocirculatory asthenia or the effort 
syndrome may be associated with severe pain, sometimes simu 
lating coronary occlusion Severe anemia may produce angi- 
nal paw Some years ago anginal pain was a common symp- 
tom in pernicious anemia This distress is doubtless due to 
anemia of the heart muscle as a part of the general anemia 
There are other causes of pain that have their origin in 
the heart or coronary circulation, but with these few examples 
we shall proceed to a consideration of causes that are entirely 
extrncardlac. One of the most common sources of confusion in 
tha regard a the pain arising from osteo-arthntis of the spine. 
Scarcely a week goes by that one is not confronted with the 
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necessity of differentiating between this disorder and angina 
pectoris This arthritic pain may be referred over a large 
area of the chest, and to the shoulder, and greatly resemble 
anginal pam It comes on as a result of exercise, occurs 
usually m patients past middle life, both of which add to the 
similarity Suspicion will be aroused, however, by the fact 
that the pam is more constant than anginal pain The pam 
is accentuated by exercise involving the upper extremity and 
is accentuated by standing or lying m certain positions, while 
it is relieved by assuming other and often more uncomfortable 
positions These observations will point to the true source 
Examination will show a relatively normal cardiovascular sys- 
tem, and usually evidence of arthritis elsewhere An x-ray 
of the spine will show pathology in that region 

Case L — A woman of sixty-eight years gives a history of pain in the 
left chest and shoulder This has been present intermittently for six years 
She notes the pam is worse for several days after exercise such as houscclcamng 
There are tunes when the pam is absent for weeks, but when it reappears it is 
constantly present in varying intensity for days at a time Sleeping on the 
left side seems to aggravate the pain, but sleeping or lying in bed on the 
back with the left arm extended above the head gives relief This patient 
has been told she has angina pectoris, and has been reaving treatment Ex- 
amination shows cardiovascular system that is relatively normal for the age 
There is a bit more than ordinary of arteriosclerosis Excrase, such as walk- 
ing up a stairway, brings no immediate increase in pain There is evidence 
of considerable bony enlargement in the fingers and toes An x-ray of the 
spine show's spicules and bridging of the dorsal vertebrae Salicylates tem- 
porarily relieve the pain Three years later the pam is unchanged or slightly 
better, and the paUent has recently successfully combated a bronchopneumonia, 
a fair accomplishment for a paUent of seventy -one years and a fair argument 
for a pretty sound cardiovascular system 

Acute fibrinous pericarditis with its attendant pain, shock, 
fever and leukocytosis and elevation of the pulse rate, may 
easily be mistaken for coronary disease 

Case II— A young woman of twenty -six had been subjected to an ab- 
dominal cesarean section because of an acute toxemia of pregnancy There 
w'asan immediate relief of the toxemia and seventeen days following the oper- 
ation the patient was enjoy mg excellent health On this day she was seized 
with a sudden severe pam m the precordial region The pulse rose rapidly to 
130, the paUent became pale and slightly cyanotic. The temperature rose to 
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102 F n and the following day there was a marked leulocytosfs No friction 
rub wm beard The picture do»l> fitted that of a coronary occlusion except 
far one symptom There was rather severe pain along the left trapezius ridge 
This did not rule out coronary pathology but it raked a strong suspicion of 
pericardial or pleuropericardial Inflammation On the following day there 
tm a considerable increase in cardiac dulnos with signs of pericardial effusion 
x Ra> confirmed the heart tire and a diagnosis of pericarditis was justified 
The patient made an uneventful recovery 

Pulmonary embolism when not immediately fatal produces 
a train of symptoms strikingly similar to those of coronary 
occlusion 


Oaae m,— A woman of thirty-two who had rheumatic carditis with mitral 
stenosis since childhood came in because of tachycardia and weight loss In 
addition there was great fatigue and occasionally a alight elevation of tem 
perature She was married and had gone through two pregnancies without 
nadent A subacute bacterial endocard tls was suspected but the suspicion 
cou d not be confirmed. The patient continued to grow worse and a short 
nte ter t was discovered that she was again pregnant A therapeutic 
a on was decided upon and she was hospitalized for this procedure At 
° 1 t,J0 BlornIn S °f the day set for operation she had a sudden 

u 1 e ^ tbe kft chest This was accompanied by an extremely 
fit i.-i.-j - t0 I50, marted dyspnea, pallor and cyanosis She was 

. y apprehensive and wns quite convinced that she was dying a symp- 
common in coronary disorders A diagnosis of coronary embolom was 
® a t there was present the endocarditis which had been 
loom* r n - tu *”*. ° nary 011 holism was considered but we lacked a good 
hours fnTWi* ^.v. 113 tm,c ® w »*tcned a right heart endocarditis A few 
either ota ^ °^ t ^ P3ticnt Bpat U P blood Thfs would fit Into 

moralniT ■ C P1 ^ n for several hours, and on the following 

pojtniorly Thk trCa ° f C ° QSolidfltlon was “flde out in the left upper lobe 
the bean tn hJ? mo$t corLfusinE 01110 about thirty hours after the onset 
of the oulmr.r,. 01111 the uterus We were now furnished with the source 
Whfch 4,16 P™^ to be She aborted 

left leg hot made a good* * * Urt * JCr cora P° ca tion a thrombophlebitis of the 

tlnlin tw S a certam ''snety of pam associated with medias- 
countered Th” Uncommon, y but » very striking when en- 
phenorZn 6 S6en but threc cases of such pain Tins 
about the h ccccj 3 ,n connection with mediastinal adhesions 
5°'f e heart In own cases .t has been 
The x rnv sh ^ went pericardium of rheumatic origin 
0V ^ a P 31 ^ 13 ^ obliteration of the upper part of 
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the mediastinal cavity Mj' cases have all occurred in indi- 
viduals under twenty-five years of age The pain is sudden 
in onset, very severe, and is located beneath the sternum It 
has a typical anginal radiation and is associated with dyspnea 
and pallor I have not seen cyanosis The attacks of pam 
are paroxysmal m character and are rather evanescent and 
seldom last more than ten to twenty minutes The patient 
is rather prostrated following the attack, but is relatively free 
from pain They seem most likely to occur at night In two 
of these three patients the attacks became progressively more 
infrequent and finally disappeared I do not know the out- 
come of the third case I have been told that similar attacks 
of pam occur in certain instances of high-grade mitra 1 stenosis 
with great dilatation of the left auricle, but I have not en- 
countered such patients 

Spontaneous pneumothorax with sudden onset will occa- 
sionally offer a diagnostic problem This accident is com- 
monly attended by severe pam along the costal border on the 
side m which the rupture occurs In left-side pneumothorax 
it may resemble the pam of coronary occlusion The acute 
pain is frequently succeeded by a sense of oppression that 
adds to the confusion The onset of the pam is followed by 
a sudden acceleration of the pulse, a fall in the blood pres- 
sure, pallor, cyanosis and symptoms of shock Dyspnea may 
be most severe Examination of the chest will ordinarily 
reveal the cause of the difficulty Pneumothorax with insidi- 
ous onset may show no distinctive findings for several days 
With sudden onset the classical hyperresonant or tympanitic 
chest may not be found Air m the pleural cavity under cer- 
tain degrees of pressure will produce a high-pitched tympanitic 
note that resembles duJness The ruptured side, however, 
will be found fairly well fixed The breath sounds will be 
impaired, and the heart dulness will be obscured or pushed 
to the opposite side The v-ray will substantiate the diagnosis 

It would seem difficult to confuse traumatic pam with 
that of cardiac origin and yet we have in our records a case 
of a physician who came m with his own diagnosis of angina 
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pectons or coronary occlusion He had a steady pain in the 
left chest. This pain had persisted for almost two days It 
was present when he awoke one morning and became worse 
on exercise. This increase in pain on exercise was a con 
stant feature There was no shock or disturbance of cardiac 
rate or rhythm, but he became nauseated as the pain in 
creased Examination showed a sound cardiovascular system, 
but a great deal of tenderness over a limited area in the left 
chest The x ray revealed a fractured rib It was impossible 
to determine how or when the accident occurred 


Fibrinous pleurisy not infrequently has as its initial symp 
tom sudden, severe pain This pain may originate in the chest 
or It may be first felt in shoulder or neck, depending upon 
the site of the inflammatory process There appears to be 
dyspnea, but in reality the breathing is shallow and rapid 
rather than difficult. While the steady boring pain may re- 
semble that of a coronary attack, the lancinating pam occa 
sioned by a deep breath, will direct attention toward a fibn 
nous pleurisy and a fnction rub will usually be heard if sought 
for at frequent intervals 


n a similar manner does lobar pneumonia occasionally 
intr uce itself, with a steady boring chest pain of sudden 
onset This together with the rusty sputum and the increased 
espiratory rate often raises a suspicion of coronary disease 
e acute infectious nature of the disorder is usually recog 
of ln *’ rst twenty four hours, and in the majority 

h 63 takable physical signs of pneumonia will appear 
e en o the first day' This latter statement is by no 
entire “ " a ' S trUe ' ^ ave numerous records in which the 
the i ra'Tj 013 s ^ owe d a minimum of physical signs, and 
It w m ^ 5 Were res P°nsible for the diagnosis 
luetic SeC ? a ' most unnecessary to mention the pain of 
ditions W aneur T sm m this connection, yet these con 
disease ‘ \ wn confused with angina pectons and coronan 
tiH r rare u Pbiysical examination wall serve to differen 


far 1 have 


presented records of pathology in and about 
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the chest as a cause of anginal pain I have a few more illus- 
trations of pathology outside the chest that has produced 
this picture In a small percentage of peptic ulcers the first 
indication of their presence will be a perforation into the 
peritoneal cavity This accident may be mistaken for a num- 
ber of things, among which is coronaiy occlusion The sud- 
den onset of excruciating pain high in the epigastrium and 
radiating upward, the profound shock and the elevation of the 
pulse rate often justify this suspicion Subsequent develop- 
ments when sought for will correct the error 


Case IV — -A man of forty-hvo years, who bad an old rheumatic carditis, 
was suddenly seized with excruciating pain high in the epigastrium The pain 
radiated upward into the chest and into the right shoulder When first 
seen he was m a state of shock, was pale and prostrated, and the pulse was 
120 and thready Blood pressure had fallen from 130 to 90 mm Pain was 
severe and continuous Respirations were shallow and rapid There was a 
suspicious ngiditj of the abdominal muscles but not enough to prevent a 
diagnosis of probable coronary occlusion Four hours following the onset of 
the pain the abdominal rigidity had become unmistakable, and m six hours 
it was sufficient to change the diagnosis By this time the pain had begun to 
move downward into the abdomen The temperature did not rise abo\e 
100-5° F, and the highest preopcrative white count was 11,000 Sc\cn hours 
after the initial attack the abdomen was opened and a perforated ulcer was 
found The patient made an uneventful reco\ery This patient had been 
under observation for several months preceding the perforation and the 
presence of ulcer was not suspected 

Another patient that caused a few uneasy days was a man 
who was hospitalized because of an accident There was no 
previous history of heart disease, but while lying in bed he 
developed an annoying pain in the left chest and shoulder 
Realizing the frequent occurrence of thrombosis m patients 
who are bedridden, the question of a coronary thrombosis 
was immediately raised Probably because of the frequent 
examinations of the cardiac area, the patient became heart 
conscious,” a condition which had not existed before Noth- 
ing was found to substantiate the diagnosis of coronary throm 
bosis, and the condition subsequently proved to be a subdeltoid 
bursitis 

Latterly, we are likely to look upon the diagnosis of “acute 
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indigestion” with some suspicion It is true that many, per 
haps most, deaths from “acute indigestion” are coronary acci 
dents, but we must not overlook the fact that minor disturb 
ances of the gastro-mtestmal tract may produce symptoms 
closely resembling coronary disease The most severe abdom 
inal pam may result from the distention of the spastic colon 
Gas imprisoned in the splenic flexure will produce pain radi 
ating upward into the chest and in addition will produce 
dyspnea, pallor and elevation of the pulse To add to the 
difficulty of differentiation it must be remembered that m the 


anginous patient, gaseous distention is capable of producing 
the attack of angina pectoris In such situations one is con 
fronted with a delicate diagnostic problem 

Finally, diaphragmatic hernia has been a source of anginal 
pain In those cases with which I am familiar the hernia has 
been situated at the esophageal ring The x-ray has confirmed 
the diagnosis In the cases of Drs Portis and Bettman surgi 
cal repair of the hernia has abolished the anginal symptoms 

This list, I believe, represents the most important situa 
tions m which coronary disease may be justly suspected I 
would call your attention to the fact that there are pitfalls 
or you on both sides of the diagnostic fence Treating a 
coronary occlusion as an acute fibrinous pericarditis and allow 
mg u liberty with the subsiding symptoms would be likely 
_° *' C3 f U 1 ^ or patient On the other hand, treating 
f 0rat< i u ' cer 23 a coronary occlusion would almost cer- 

J r ' SU l ata % A correct differential diagnosis is a most 
comforting thing 
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TREATMENT OF ANGINA PECTORIS 

Before discussing the treatment of angina pectons it will 
simplify the problem if we first make clear just the clinical 
syndrome we are referring to when we speak of angina pec 
tons, and if we review briefly some of the conditions predis- 
posing to the attacks of anginal pam which have a direct 
beanng upon the treatment. We must also make certain that 
angina pectons is clearly differentiated from coronary throm 
bosis Just as m coronary thrombosis, the outstanding symp 
tom is pain and pain which differs in no way from the pain 
o coronary thrombosis, except as to its duration As in coro- 
aary t ^ rom ' 3051s > the pam is due to a blood supply to 
e eart muscle which is inadequate for its needs 
n coronary thrombosis there is an actual occlusion of 
one o the coronary artenes bv a thrombus within its lumen 
e c results an interference with the blood supply to some 
I» ion of the heart muscle which persists The extent of 
iic lnvo ' ve d anc * the amount of anatomical damage and 
tli CrsT '^ nen p e depend upon the position of the thrombus 
lntcrja ^ Cr 'f tre * anc * u P° a a bihty of anastomoses, col 
some a ClrCU atJ ° n aDt ^ thebesian circulation to provide 
amount ° f bl00<3 3Upply m 1116 musde affect The 
eases but -. ama ® e ^ one be only slight m some few favored 
svmr)tnm= * j visually enough to produce continued subjective 
that there a ° lm pair the function of the heart to the extent 
some case^tt ° Ktlve evi dences of cardiac insufficiency In 
e amount of damage done is such -is to be lm 
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mediately incompatible with life or to produce a fatal result 
m a very short time 

In angina pectoris the attack of pam is not due to the anat- 
omical occlusion of any particular vessel immediately preceding 
the attack The adequacy of the coronary circulation m the 
hearts involved varies through a wide range, but it is not per- 
manently altered to any appreciable degree by any one attack 
Whatever the condition of the coronary circulation may be, the 
pain occurs when the metabolic needs of the heart muscle are 
increased out of proportion to the blood supply available at 
the moment The attack is of short duration and ceases when 
the demands upon the heart muscle are decreased, or when 
the blood supply is adjusted to meet the demands Between 
the short attacks the patient is in what is a normal condition 
for the individual 

There are not any characteristic objective findings It is 
probable that repeated short attacks may m time result m 
permanent myocardial damage It is also probable that an 
attack may persist long enough to result in ventricular fibril- 
lation and death 

There is a zone of common ground of indefinite breadth 
where it is difficult to differentiate between the two conditions 
in the first attack or in some individual later attacks A coro- 
nary thrombosis may occur with very slight or moderate pain, 
or pam of very short duration with very little m the way of 
objective findings and still have even fatal consequences 
The final outcome of recurring attacks of angina pectoris is 
very likely to be a coronary thrombosis and such a coronary 
thrombosis must be kept m nnnd m observing the recurrent 
attacks In any case of doubt, the prudent procedure is to 
treat the case as one of coronary thrombosis until it has been 
proved otherwise 

Aneurysm, or a syphilitic aortitis without aneurysm, may 
be productive of substernal pain and should be differentiated 
As a rule, the pain is quite different and whether only a dull 
ache or a very severe pam, is more prolonged and is not a 
paroxysmal attack precipitated by some definite cause An- 
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ginal attacks may co-exist, especially if an aortic insufficiency 
is present Other mediastinal conditions, as tumor or roedias 
tinitis, may cause substemal pain When such known patho- 
logical changes are present, the diagnosis should be that of 
the condition present, and treatment should be that which 
considers that condition 

Attacks of angma pectoris usually occur under conditions 
which entail additional work for the heart muscle Exertion 
is the outstanding exciting cause The amount of exertion 
is not constant for the individual and will vary in the presence 
of various physiological and psychological conditions At 
tacks are most frequent after meals because of the increase in 
cardiac output at that time or this increase plus that pro- 
duced by exertion or emotional excitement Heavy or indi 
gestible meals predispose to attacks 

The attack may follow any meal or it may be especially 
after breakfast m the morning when the blood pressure is 
lower, or after dinner at night when the heavier meal or the 
fatigue after a busy day may be an additional factor 

The attacks m some cases may come on only during the 
nig t and awaken the patient from a quiet sleep Such at 
ta usually occur in the early morning hours when the blood 
pressure reaches its lowest level for the twenty-four hours 
n some patients the attacks may come on without appar- 
en cause when the patient is resting quietly, but usually 
some relation to some exciting factor may be found 
, ge nervous element in the precipitation of attacks 
J? ract a d- en tion since the time of Heberden, who das 
, angln f pectons with “the incubus, convulsive asthma, 
inbuilt’ ^P°d Jont i nac languors, and other ills justly at- 
of thi«. n ° j ^turbed function of the nerves ” In support 
off the l CI Isuc ^ en manner of its coming on and going 

of P^ect ease,” the “influence of pas 
will conim, o 0nS , °* and the number of years it 

The ° Ut 0thervnse "disordering the health ” 

as Heberden was ZthlhT* ^ ‘° b ® un P ressed> 

, with the importance of these causes of ner- 
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vous origin His nomenclature may be different and he now 
recognizes that the factor of nervous or emotional origin pro- 
duces its effects by means of physiological processes which 
increase the work which the heart must do in proportion to 
its blood supply or decrease the blood supply while the work 
which the heart is doing remains constant Nevertheless, 
the importance of these causes remains 

Any of the emotions or mental excitement of any nature 
may precipitate an attack Anger is a frequent cause A pa- 
tient may have frequent attacks on a day when the worry and 
strain of business life is increased, and few or none on a day 
when all is going well Angina pectoris has frequently ap- 
peared m those previously free from attacks because of anxiety 
or of grief or worry over business reverses Attacks may 
appear under emotional strain and disappear when the strain 
is removed The same man who has daily attacks when he 
has the responsibility of an executive position to worry over 
may go on a vacation which calls for much more physical 
exertion than does his daily life at work and not have a single 
attack Or the man who cannot walk from the station to his 
office without having to stop because of anginal pam, can play 
golf in comfort 

In these cases which show recurring attacks of anginal 
pam, the heart shows varying degrees of pathological change 
from a very great deal to those which are very slight or those 
which would be expected at the age Between these two ex- 
tremes is every possible gradation In a portion of the cases 
the symptoms can very definitely be ascribed to pathological 
changes and in another part of the cases it is very difficult 
to ascribe the symptoms to pathological changes alone and 
some physiological factors must be considered In a very 
small proportion of cases qualitative changes m the blood are 
a cause of anginal pain 

In part of the cases there are arteriosclerotic changes m 
the coronary arteries sufficient to interfere with the blood 
supply to the heart muscle The blood supply may be suffi- 
cient for ordinary needs in the presence of these changes, or 
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for the needs of the heart muscie when the body is at rest 
But when the heart muscle is called upon to do additional 
work, as during exertion or during nervous or emotional stress, 
or during the increased cardiac output occurring during diges 
tlon, the arteriosclerotic blood vessels are unable to meet the 
increased demands of the heart muscle for blood, and pain 
results It is in such cases, also, with advanced vascular de 
generation that attacks may come on during the night, in the 
early morning hours, during sleep, when the blood pressure is 
lowest 


Since the coronary flow is proportionate to the blood pres 
sure, the higher blood pressure present during the day is able 
to maintain an adequate flow in spite of the vascular changes 
which are present When the blood pressure falls during the 
night, the coronary flow, decreasing with the decreased blood 
pressure, becomes inadequate to compensate for the vascular 
changes In those cases where attacks come on mostly m 
the morning, the lower blood pressure of the early morning 
is also a factor The coronary flow is adequate when the 
patient Is at rest, but not for the additional demands of exer 
tion or those occurring during the digestion of breakfast 
In cases where there are vascular pathologic changes 
present in the coronanes not sufficient to cause symptoms 
un er ordinary circumstances, a tone thyroid, by its increased 
cmands upon the work of the heart, may be the determining 
actor in producing attacks of angina pectoris The increased 
motional instability produced by this condition affords an 
additional factor 


ortic insufficiency also furnishes an anatomical basis for 
the h? m some cascs The coronary flow varies with 
j * P r «sure, but especially with the diastolic pressure 
lc lnsuffi aency, the low diastolic pressure may be such 

Cor ° nar y flow to a P° lnt wbere 11 13 
m the rt 1116 W ° r ^ done by the heart or insufficient 

is ° f sc ' erose d arteries The low diastolic flow 

J)'stoIic P p t ^l urp f0r 4 In PMt m most Mses b y an “teased 

and to some extent by an increased heart 

VOL 10—60 
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rate These points must be kept m mind when treatment is 
planned 

Aortic stenosis is frequently accompanied by attacks of 
anginal pain There is usually some degree of insufficiency 
present which in this case cannot be compensated for by a 
high systohc pressure or an increased pulse rate In addition 
there is the increased work demanded of the hypertrophied 
left ventricle by the stenosis 

Old healed infarcts from a coronary thrombosis m which 
an adequate circulation has not been restored by anastomosis 
or collateral circulation may be the basis for recurring attacks 
or angina in some cases In part of these cases we have a 
history of an initial attack of coronary thrombosis and m 
others a healed infarct may be found at autopsy which cannot 
be placed m the history 

Another anatomical basis for a decreased coronary flow 
is the partial occlusion of the mouth of one of the coronary 
artenes by changes m the aorta, especially changes due to 
syphilis In a few cases there are congenital anomalies of the 
coronary arteries which may afford an adequate flow m early 
life, but a flow which becomes inadequate in the presence of 
the vascular changes which occur later m life 

It would appear certain that anatomical changes in the 
heart or its vessels constitute the chief basis of anginal attacks 
and play a part of varying importance in most of the cases 
But such anatomical changes cannot be the sole factor We 
still have to explain the attacks occurring in cases whose hearts 
are normal for their age It is difficult also to explain the 
influence of the nervous and emotional background upon in- 
creased circulatory demands alone Anatomical changes in 
the artenes do not explain why a man who has several attacks 
a day while at work has none upon a vacation where he is 
more active, but free from responsibility and worry, and why 
the attacks recur when he again returns to work Certainly 
the vascular pathology does not change back and forth There 
must be some other factor present We cannot take the time 
to discuss this fully here, but it would seem to be connected 
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with an over-labile autonomic system It is possible that it 
is a question of a generalized instability of the vasomotor 
system and an over-response to normal stimuh which throws 
an increased load upon the heart It is possible also that a 
reflex vasoconstriction of the coronaries is responsible for the 
attacks in some cases or an increased tonus of the coronaries 
with inhibition or failure of the vasodilator response Such 
a mechanism would not be normal and would not be to the 


biological advantage of the organism. The organism, how- 
ever, is not living under conditions of bfe which are of bio 
logical advantage or it may not be a normal organism. The 
bronchoconstnction of asthma is not advantageous to the 
organism, but it does occur In our animal ancestors one 
might feel that an autonomic system with a lowered threshold 


to stimuli and an over response might have been of advantage 
under conditions of fatigue, but not with a response which 
involved a vasoconstriction of the coronaries Such conditions, 
however, must involve the autonomic system as a whole and 
cannot be selective of any one function. 

Whatever the mechanism, whether active changes in coro 
nary caliber or some response which throws an increased load 
upon the heart, its association with an overlabde and over- 
actne autonomic system would explain a great deal It would 
ep to explain the more frequent occurrence in the tense, 
nervous type of individual who has what Dr Stuart Roberts 
'fry a Ptiy terms the “spasmogenic aptitude ” It would ex- 
P am t e more frequent occurrence of angina in business and 
0 ° eSS ’f na * men working under strain, and the effect of 
’ worrj and fatigue with inadequate leisure, and in 
Ua e or kimg vacations, for the autonomic system be 
‘'stahn™ 0 ^ Un3ta ^‘ c fatigue and with chrome fatigue or 
m jv f* 5 would explain the occurrence of anginal pam 
a>mplex° f 3 • eff ° rt syndrome ” for whatever that symptom 

autonomic ’ S present * !owered tiresho,d t0 

would emlo v 5nd an over -response to those stimuh It 
C *P e wereased incidence of angina pectoris with 
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our changed social conditions, with lives of increased strain, 
and less real rest and relaxation ? 

Just how much of a factor tobacco is in producing attacks 
is uncertain On the whole it probably has little influence 
There are some cases which are associated with what is for 
the individual an overuse of tobacco Smoking does have a 
vasoconstrictor effect upon the peripheral vessels and m ex- 
perimental animals even very small doses of nicotine have a 
vasoconstrictor action upon the coronaries 

Digitalis administration is responsible for anginal pam 
under certain conditions in patients with a normal rhythm, 
and more rarely where more than the optimum dosage is given 
m auricular fibrillation A decreased coronary flow has been 
observed when digitalis is administered to experimental ani- 
mals There are other variables determining the coronary 
flow volume, and while a decrease is observed more frequently 
than not, it does not always occur It is assumed to be due 
to a coronary vasoconstrictor action of the digitalis Increase 
in tonus of the heart muscle is probably not responsible for 
the decreased flow as the flow remains constant under changes 
in tonus produced in other ways 

In addition to a blood supply to the heart, which is quan- 
titatively inadequate for the needs of the heart muscle, we 
find some cases where the attacks are consequent upon a blood 
supply that is qualitatively inadequate, or qualitatively in- 
adequate in the presence of some degree of arteriosclerosis in 
the coronary vessels 

One such qualitative factor is the decreased oxygen carry- 
ing power of the blood in pernicious anemia In the cases 
reported by Herrick, who first called our attention to anginal 
pain in pernicious anemia, arteriosclerotic changes were also 
present m the coronary arteries The coronary changes are 
such as to allow an adequate supply of oxygen with blood of 
normal oxygen carrying power, but do not admit of sufficient 
oxygen in the presence of the impaired coronary circulation 

It is not only a question of sufficient oxygen supply The 
heart muscle needs other materials earned by the blood, and 
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sugar is of especial importance Cardiac pam due to hypo- 
glycemia following the use of insulin has been discussed by 
several writers m recent years Strouse and his associates 
have called our attention to anginal pam with a low blood 
sugar, following an inadequate carbohydrate diet Sippe ie 
cently reported 4 such cases with a low blood sugar on 
their normal diet Relief followed upon glucose given by 
mouth Sippe also repotted a case with a normal blood sugar, 
but a ketosis Improvement followed upon an antiketogenic 
diet 


Anginal pam may also occur in cases with an abnormally 
high blood sugar but in whom a deficient insulin supply does 
not admit of its proper utilization Such cases are relieved 
by the proper dosage of insulin 

While I have spent some time in going over the condi 
(tons which may constitute the basis for the recurring attacks 
of anginal pain, I have really gone over the ground much 
more hastily than I could wish It is obvious that treatment 


is not the simple matter of prescribing some one remedy Just 
ivhat we ate to do to help our patient will depend most 0! 
a 1 upon a proper evaluation of the points which we have just 
considered as well as many other points which we have been 
forced to omit for lack of tune. 

The first requisite is that the physician himself should 
recognize that there is always, something which he can do to 
, P ver y often he can do a great deal He cannot 

0 it y writing out a routine prescription The physician 
aW s P er30naU y a careful history and be guided by 
** c earns from the history m each individual case 
thmAA n ° routJne procedure. He must give time and 
lu) « 1 u " t * erstan ding and patience No amount of care- 

one m° r C3n re P^ ace the thoughtful understanding ol 
with the " ° U m 3 P° 51tjon °f leisurely and friendly contact 

*0 futurAXA t0 aSSUme rfSP0t,5,bn ’ ty £ ° r 

the nuA t ^ le Pleat's future depends upon what 

P ySK1M ^ A few years ago Rudyard Kipling in 
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addressing a medical audience spoke of the therapeutic value 
of words And they have a great therapeutic value In 
angina pectoris it is especially important just what you say 
to the patient and how you say it There can be no fixed 
rule for this Second only to the physician’s knowledge of 
the science of medicine — m some cases even more important— 
is his ability to understand others, to appreciate what is going 
on m the patient’s mind, to feel as he feels and to think as 
he thinks and to foresee the reaction to the spoken word The 
physician must be able to “se fourrer dans la peau d’autrui” 
— to put himself into the other’s skin No matter what his 
anatomical background, the nervous element is always pres- 
ent m some degree and has as great an influence upon the 
patient’s future welfare as it has had upon the genesis of his 
complaint He must be given faith and confidence and en- 
couragement, and at the same time be told enough so that 
he can best avoid attacks and prolong life This is not an 
easy task 

It is rarely advisable to deny flatly to a patient that the 
pam of which he complains is anginal There are some pa- 
tients with whom such a flat denial is the wiser course and 
who are quite willing to assume that the pain is that of indi- 
gestion or of gas If they will continue to think so, it is quite 
as well that they should, provided that the regime ordered 
by the physician is that which the actual condition requires 
and that they are kept under observation But a great many 
of those who seek advice have had the doubtful advantage 
of our present-day popular education in medical matters 
Daily perusals of health columns and other sources of infor- 
mation have already given them some idea as to wbat the 
basis may be It is better to say what the pam is and to ex- 
plain the condition m a way which reassures them than to 
lose their confidence by denial Their confidence you must 
have and to have it and retain it, you must earn it It is quite 
possible to discuss the condition frankly and at the same time 
to reassure the patient and to help him 

A bad prognosis should never be given, certainly not for 
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the patient’s sake and also because you yourself do not always 
know sufficient in regard to the prognosis Many a patient 
given a hopeless prognosis has been made infinitely worse by 
it and also many a patient given a hopeless prognosis is alive 
and well years afterward 

There will be a group of patients m whom there are symp- 
toms other than the anginal pain, such as shortness of breath, 
dyspnea on exertion, and other subjective and objective evi- 
dences of impaired cardiac function Part of this group will 
consist of those who have previously had a coronary throm 
bosis or in whom there is myocardial damage due to advanced 
coronary disease or other factors Some of them may show 
very little in the way of objective findings and others will 
show definite findings of heart disease with or without conges 
five failure Included in the group will be cases which show 
the resultant changes of rheumatic fever, of syphilis, or of 
renal disease Here also will belong part of the cases of aortic 
insufficiency of either rheumatic or syphilitic origin In all 
such cases, treatment must consider the pathological condi- 
tions present, their etiology, and just how they are interfering 
with normal physiological processes and functions In a large 
part of this group, rest will be the first therapeutic indication, 
or at least some limitation of activity It must be determined 
whether the infective process or other agent, as toxic thyroid, 
which caused the damage, is still active If infection is still 
present or a toxic thyroid is active, that must be considered 
first of all 


In cases of syphilitic ongin, it is best to proceed with con- 
siderable caution as regards treatment of the syphilis, and it 
is sometimes more prudent not to treat the syphilis at all 
It Is wise to bear m mind Dr Hay’s dictum and “treat the 
heart first, and not the syphilis” We win discuss this fur 
ther -when we are showing the cases 

J h , e . re WiH be a hr8e grou P of P ati ^ts m whom the only 
subjective symptoms are the anginal attacks and m whom 
there are no characteristic objective findings A part of this 
1 '» P-fect health aside from ‘The ang^ 
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attacks In another there may be some slight evidence of 
impairment of cardiac function In a portion of these patients 
some degree of rest may be advisable at the start In some 
this may consist of complete bed rest with a gradual resump- 
tion of activity This will have two objectives, to hasten re- 
covery from fatigue and to permit possible recovery processes 
m the heart In some a continued limitation of activity will 
be advisable Just what to do m regard to rest is a matter 
of judgment in each case There will be some cases where 
the apprehension caused by such measures will more than 
offset any possible good results 

Unless there are definite indications to the contrary, most 
patients are better if allowed to go about their duties and 
recreations about as usual with only moderate limitations 
It is better from a psychological standpoint and there is the 
possibility also that with a moderate load put upon the heart, 
further anastomoses and collateral circulation may develop 
In many cases the possible fall in blood pressure with pro- 
longed rest is not to be desired There are obviously patients 
who cannot be allowed to continue their duties, such as those 
whose duties would tend to precipitate attacks and those whose 
sudden incapacity would endanger themselves or others 
There is a great deal in the way of general directions for 
the patient which should be talked over with him in a quiet, 
friendly, unhurried and undisturbed visit The possible ex- 
citing causes for attacks, and especially those applicable in 
his case, should be explained to him As far as possible he 
should be instructed to avoid attacks, and to keep within the 
limits of the exertion which will bring on an attack If an 
attack does come on, he should be instructed to stop and rest 
until it wears off Unless the pam stops at once with the ces- 
sation of effort, he should take a nitroglycerin tablet There 
is always the possibility that some recurring attack may be 
a coronary thrombosis Because of this it is better that he 
should be advised that m the event of an attack which is more 
severe or which bears ivith it unusual symptoms, he should 
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return to his home at once in a manner entailing as little effort 
as possible, and advise bis physician 

He should he instructed in regard to the necessity of lead 
Ing a quiet, calm and orderly existence, avoiding strain and 
hurry and anxiety He will find that he can cultivate a spirit 
of philosophic calm much more easily than he supposes 
Shorter hours of work and more rest are always advisable 
Recreation should be such as to afford rest and relaxation 
and such as does not add to the nervous strain When pos- 
sible a quiet, restful vacation is always a good start on the 
treatment and is a therapeutic -measure which should be fre- 
quently repeated Frequent quiet week-ends in some small 
town hotel where he is not known and where he is out of reach 
of his business associates afford a very good rest A short 
train ride to the hotel provides a sense of detachment from the 
worries of his daily life. He can take some books and loaf 
about his room, going to bed early and sleeping until he wakes 
up in the morning The motor car is best left at home on the 
week-end rests and on vacations as well It is much better to 
sit back m a comfortable Pullman seat and relax than to be 
under the constant tension of driving 

Rest before and after meals is an important part of the 
regimen After breakfast he should rest before starting out 
on his daffy duties At noon he should rest before his lunch 


and after lunch as well In the evening the patient should 
get home m time to become thoroughly rested before dinner 
and should rest after dinner for an hour or more Fatigue 
interferes with digestion in adults as well as m children After 


meals, during the period of digestion, the heart and circula 
tory system already have an additional load 

The diet should be adapted to the needs of the individual 
patient It should be such as to be readily digestible and one 
w ch cannot cause gas Full, heavy meals are to be avoided 
In some patients hydrochloric and with the meals is indicated 
and maj help m preventing attacks 

There is no indication for any restriction of diet and cer 
tainly there is no need for restricting the protein intake, as is 
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occasionally done It should not be below the daily pro 
tem needs In the overobese an appropriate diet should be 
ordered It is better if the diet is adjusted to the point so 
that it just about equals the patient’s caloric needs In some 
cases it may be better to prescribe small meals with the addi 
tion of something between meals, if necessary The diet should 
afford a carbohydrate ratio sufficient to maintain the blood 
sugar at the higher limits of normal If diabetes is present, 
it should be controlled without insulin m those cases where 
it is possible to do so and still maintain an adequate diet In 
the cases where insulin is necessary, as it frequently is, the 
patient must adhere to a known and prescribed diet and to a 
prescribed insulin dosage The insulin always should be such 
as to maintain the blood sugar at a level at which hypoglycemia 
can be certainly avoided It is better to allow a trace of sugar 
to show m the unne 

Occasionally attacks of angina pectoris occur in those who 
are suffering from symptoms of duodenal ulcer Some of 
these patients have an active ulcer with deformity of the bulb 
Others do not show an actual deformity but show evidence 
of an ovenrritable bulb with frequently no ulcer Such pa- 
tients should be put under ulcer management and especially 
ulcer management associated with the use of some mild seda- 
tive as phenobarbital In many of these cases the symptoms 
are only another expression of Dr Roberts’ “spasmogenic apti- 
tude ” 

Many angina patients have a constipation of the spastic 
type This should be controlled as far as possible by diet 
A glass or two of hot water on arising may help If necessary, 
liquid or solid vaseline or one of the preparations of vaseline 
which do not contain a cathartic can be used Solid white 
vaseline is especially valuable It is not hard to take A 
large ball of it can be placed on the back of the tongue and 
swallowed night and morning If the diet does not afford 
sufficient bulk, agar can be added 

If cathartics are necessary, the milder saline la\atives arc 
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preferable Strong or stimulating cathartics may predispose 
to attacks, especially m those patients with spastic colons 
The question of the use of liquor frequently arises Some 
patients are unquestionably the better for its moderate use, 
especially the more elderly patients Others with even a very 
moderate or small amount may have gastnc disturbance which 
predisposes to an attach. Liquor is best avoided as a general 


rule 

Just what to decide m regard to the use of tobacco must 
be decided according to the individual patient. Its use should 
certainly be moderate and it should not be used on au empty 
stomach 11 there is any question as to its harmful effects, 
it should be omitted 

Such general directions as have been indicated above are 
quite as important as any part of treatment. A little pocket 
booklet with some very sensible and wise general directions 
for the patient’s use has been prepared by Dr John SprouM 
of Haverhill, Massachusetts, and is a very good guide for the 
patient to have 

When possible, the patient should spend the winter in a 
warm equable climate High altitudes are always to be 
avoided and especially so where there is much actual cardiac 
pathology For every increment of elevation, the heart has 
just so much mate work to do Patients will frequently return 
from a vacation at a high altitude and inform you that your 
warnings in that regard were quite unnecessary, but others 
will return and tell you that they wish that they bad obeyed 
your directions The same caution apphes m regard to trips 
by plane Conditions may force the plane to remain at a high 
altitude for a long period A tnp from Omaha to Chicago at 
6000 feet undid the results of months of cure m the case of 
one patient 


The attacks themselves are best relieved by amyl nitrite 
or nitroglycerin Amyl mtnte acts a little more promptly 
ut is less convenient and always conspicuous, as well as being 
a source of annoyance to others Nitroglycerin dissolved 
under the tongue acts promptly enough for all clinical pur- 
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poses It is especially useful because it can be readily car 
ried in the pocket or handbag and can be used without at- 
tracting attention at any time It loses strength rapidly when 
exposed or with age, it is best purchased m the small hypo- 
dermic tube of 20 tablets and kept tightly stoppered The 
usual dose is Moo gram There are patients who have un 
comfortable symptoms or very rarely syncope with this dose 
and in whom a smaller dose does better The dose can be re- 
peated if necessary The other nitrites act too slowly to be 
of much use, although their action is more prolonged If the 
attacks last long enough to demand a drug with more pro- 
longed action, there are more serious aspects which must be 
considered 

Heberden recommended “spirituous liquors” m the treat- 
ment of the attack and they are still valuable Hot, strong, 
black coffee is of help m some cases and may act as a sub 
stitute when other means are not available 

A large part of the treatment between the attacks consists 
of the evaluation by the physician of just what it is that pre- 
disposes to the attack and precipitates it, and the directions 
which the physician gives the patient as to his care There 
is no remedy which will alter anatomical changes m the arteries 
and certainly none which will “cure” angina pectoris Nor 
is there any one drug which will afford any degree of relief 
m all cases But most cases can at least be materially helped 
by medication 

In our experience here we have obtained better results 
by the use of the purine base group than with any other one 
medical treatment In some few cases almost complete relief 
has been obtained In most cases some degree of relief has 
been obtained, from a very great deal to moderate or slight 
As would be expected from the nature of the conditions which 
cause the pain m angina pectoris, there must be cases where 
relief cannot be obtained 

It is not possible to say which of the purine base prepa- 
rations is the most valuable On some occasions a result will 
be obtained with one preparation when another has not been 
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effective, or one will cause uncomfortable symptoms and an- 
other not Of the theobromine preparations, we use most 
frequently theobromine calcium salicylate (theocalcme), or 
the alkaloid theobromine, and of the theophylline prepara- 
tions, theophylline ethylene diamine (aminophylhne) or theo- 
phylline calcium salicylate (phylltcm) 

We make use of most of the other preparations at one 
time or another, however, partly because of their lower cost 
and partly because, for no reason which we can assign, occa- 
sionally one preparation seems to work better than another 
The alkaloid theobromine we prescribe in 5 and 7 5-grain 
tablets, and theobromine calcium salicylate (theocalcme) 
7 5 gram tablets, one or two at a time Theobromine sodium 
salicylate and theobromine sodium acetate we use in 10 grain 
capsules The acetate salt carries a little more theobromine 
than does the salicylate The dosage of the theophylline 
preparation is much lower in each case The alkaloid theo- 
phylline is prescribed in 2 gram capsules, and the theophyl- 
line ethylene diamine (aminophylhne) in 1 S gram tablets, 
and the theophylline calcium salicylate (phylhcme) in 4 grain 
tablets 


All of the series have some disadvantage Most of them 
may, and occasionally do, cause some unpleasant symptom 
in the way of nausea, gastric distress, headache, or nervous- 
ness Theobromine calcium salicylate (theocalcme), because 
of its insolubility in the stomach, rarely causes unpleasant 
symptoms The same is true of theophylline ethylene diamine 
(aminophylhne) Theophylline calcium salicylate is equally 
effective and in some cases more so, and is usually well toler- 
ated All are best taken during the meal, a little food, then 
the drug and then the rest of the meal 


n experimental animals the theobromine preparations 
cause the greatest increase ra coronary flow The theo- 
phyihne preparations are next, and caffeine the least effective 
Theophylline ethylene diamine is quite as effective as a vaso- 
dilator of the coronaries as the theobromines because of the 
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vasodilator effect of ethylene diamine The theophylline cal 
cium salicylate is quite as effective clinically m our experience 

It is probable that some degree of tolerance is acquired 
of these drugs and Meyer has shown that not only tolerance 
is acquired, but a cross tolerance is acquired as well to others 
of the senes We have assumed that such a tolerance is ac- 
quired clinically and have thought on some occasions that ire 
have had evidence of this in some of our patients In order 
to avoid acquiring a tolerance, we have been m the hahit of 
using the theobromine preparation one week and a theophyl 
line preparation the alternate week The effects of this pro 
cedure is open to question where cross tolerance is so easily 
acquired With the same objective in mind, we have, where 
possible, used the medication for four days of each week and 
omitted medication for three days While a tolerance may 
be acquired there are certainly a great many patients who do 
not acquire such a tolerance 

In the second case which we are to show this morning, 
theobromine preparations have been used steadily for seven 
years and for the past two years the patient has insisted upon 
using the alkaloid theobromine because she gets more relief 
with this preparation If she omits the medicine, the symp- 
toms return as before 

Another case returned for a check-up this week who has 
used the theobromine preparations steadily for eleven years 
and is still benefited 

In order not to discourage the patient by any untoward 
effects, at the onset, we start with the theobromine calcium 
salicylate (theocalcm) which only very rarely causes distress, 
and then alternate with the theophylline ethylene diamme 
(arrunophylkne) or the theophylline calcium salicylate (phyl 
hem) Later we try other preparations and use the prepara- 
tion and dosage which we find the most effective and the 
best tolerated 

We think that in these patients who have shown little or 
no effect at first and then have done exceptonally well, there 
is an actual improvement m the underlying condition This 
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has been the opinion, also, of Dr F M Smith and he has 
confirmed this by his experimental work on the dog, showing 
that with the use of the purine base diuretics, there is an 
actual increase in the anastomoses and collateral circulation 
consequent upon the constant vasodilation produced by these 
drugs 

Good results have been reported from the use of various 
tissue extracts In experimental animals when administered 
into the van, they have been shown to increase the coro- 
nary flow, and to dilate the peripheral vessels In the prepa 
rations which we have used, we have observed little or no 
increase in the coronary' flow in the experimental animal 
In peripheral vascular disease the clinical results follow 
ing the Intramuscular injection of tissue extract have been 
definitely good, although there has been some doubt as to 
whether this clinical Improvement was due to a \asodilata 
tion or not. It is possible that the good results mav be due 
to some factor other than vasodilatation and that they are 
concerned in some way with muscle metabolism 

In our experience with the use of tissue extracts, which 
has been relatively small, we have not found them as useful 
os agents of the purine base senes, and we certainly do not 
feel that they could replace these drugs In some cases we 
feel that they have been of very real value, and have caused 
further relief of symptoms when the punne base drugs were 
not wholly effective In such cases we have continued the use 
of the punne base drugs On a few occasions the patient has 
not done as well with their use, and we have considered that 
a fall m the systemic blood pressure was responsible for the 
result Care must be taken not to inject into a vein 

Bifferent nitrite preparations, especially those with a more 
prolonged action, as erythrol tetramtnte or sodium nitrate, 
may be used routinely to prevent the recurrence of attacks 
n our experience they ha\ e been rarely necessary, but there 
are occasions when they should be given a trial They should 
no be used to the point of maintaining a lowered blood pres- 
C a in somc cases we think that we have seen untoward 
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results from their daily and frequent use The nitrite prepa 
rations are occasionally given to a patient in order to under- 
take some additional effort without an attack We do not 
recommend this to our patients and prefer that they do not 
undertake the additional effort 

Alcohol taken wisely and moderately has a place m the 
treatment of angina pectoris in certain cases “Wine and cor- 
dials taken at going to bed will prevent or weaken the night 
fits,” wrote Heberden, and it is a method worth trying in some 
cases Heberden goes on to state that “nothing does this as 
effectively as opiates” and they also must be considered today, 
and especially so when age or a degree of illness is reached 
when habit forming is not to be feared 

Phenobarbital is of great value, especially when used m 
conjunction with the purine base drugs, or with other medica- 
tion We prefer to use it separately and not combined with 
theobromine, m order that we may vary the dosage as neces- 
sary We attempt to use a dose which will produce a sedative 
effect without drowsiness Sometimes one of the more rapidly 
acting derivatives is of more value at night 

Potassium iodide is used a great deal as an orthodox 
method of treatment I have never been able to persuade 
myself that I could attribute any favorable results to its use 
It certainly will not bring about any anatomical changes in 
the vessels But where a drug has been used so consistently 
for so long a period, one wonders if there is not some possible 
xurtue m it after all 

Digitalis is best not used at all except in the cases where 
there are definite indications for its use, as auricular fibrilla- 
tion or a passive congestion which does not yield to other 
measures There is no reason in ordinary cases why it should 
be used, and there are reasons why it should not be We have 
obtained definite experimental evidence that digitalis decreases 
the coronary flow and clinically attacks have been made more 
severe and more frequent by its use or have been precipitated 
by its use Especially should it be avoided where there is an 
aortic insufficiency In aortic insufficiency, the coronary flow 
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is at a great disadvantage because of the low diastolic pres 
sure In most cases this is compensated for in part by an 
increase in the systolic pressure and by an increased pulse 
rate Digitalis may lower the systolic pressure, may decrease 
the pulse rate, and possibly further lower the diastolic pressure, 
each of which factors would tend to cause the coronary flow 
to become inadequate. 

Those cases w which pernicious anemia is a factor influenc- 
ing the attacks yield to proper treatment If a hypoglycemia 
forms the basis for the attacks, diet or glucose by mouth should 
be sufficient 

Various surgical methods have been devised for the relief 
or prevention of anginal attacks An adequate discussion 
would take more time than we can give here. The operations 
involving ganglioncctomy or sympathectomy are applicable 
only in a few chosen cases and the results have not been en- 
couraging Paravertebral injection of alcohol into the first 
five thoracic ganglia, as advocated by White, is more effective 
and does not carry the mortality that the more extensive sur- 
gical procedures do More recently Blumgart and his asso- 
ciates ha\e advocated total thynodectomy m the treatment of 
angina pectoris Their results as observed over a penod of 
two or three years have been satisfactory and our own very 
small series has shown good results, the cases must be chosen 
with great care and it is not a procedure to be used indiscrimi- 
nately 

I have postponed showing cases until the last, and we shall 
be obliged to show them very briefly and give only the cssen 
tial history and findings 


Cue L— This first patient is a white desk, aged fifty lour who entered 
M Lukes Hospital In September 1929 with typical attacks ot anginal pain 
lhcse attacks came on while svalldng from his home to the elevated railroad 
rocu the train to his work, and again on going home in the evening He 
-hi ! or 2 att *cka hi the 4 blocks which would necessitate his stopping 
“dwtlng down. They would wear off in a minute or two and be would 
*r nJ m ° nUa ,tUcfa «PP«r only once or twice 

rhvsk-.i ° r betQre “Uantt there were frequent daily attacks, 

chest r rev “ tei "° ' Tidto “ ° ( pathology A 2 meter 

Plate showed a heart of normal contour whose transverse diameter was 

'‘OL. 19 — 70 
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43 per cent of the transverse diameter of the chest The great vessels were 
normal An electrocardiogram shows the T nave m lead II leading off fron 
very slightly below the iso-electric line Otherwise it w as normal Blood, blow! 
chemistry, Wasscrmann and urine were normal Blood pressure varied around 
120 systolic and 80 diastolic 

The patient was discharged on the third daj He w as instructed to lake 
theocalcine, 7.5 grains four times a day for one neck, and mctaphjllin, Ii 
grams, each alternate week There was no improvement and October 13, 1919 
alkaloid theobromine, 7 5 grains, was substituted for the theocalcine, giving 
about twice the dosage of theobromine November 11th the pains were some 
better, and definitely better on December 22nd February 9th he reported 
that the attacks were “about gone” and were better in the week when he took 
the alkaloid theobromine March 9th he reported that he had had no attacks 
during the preceding week There was no pain until October when there 
was some slight pam, but not what he w’ould call an attack There was no 
pain until July 1, 1932 when he bad some pain again On both of thee 
occasions no history of any provocative cause could be chatcd There base 
been no attacks since that time Beginning in 1933 the medication has been 
taken only intermittently for a month or two St a time and a month without 
medication 

It does not seem probable that there was a coronary throra 
bosis at the onset There was no history of an attack, but 
there was a history of isolated short attacks of anginal pam 
becoming more frequent It is not probable that anastomoses 
and collateral circulation improved spontaneously m so short 
a time We have, too, the definite statement that he was 
better the weeks that he was taking the more effective dose of 
theobromine, than when on the relatively smaller dose of 
metaphyllm 

We consider that m this case relief was obtained by the 
medication and that the long-continued medication and con- 
tinuous vasodilatation increased the anastomosis and collateral 
circulation, resulting m the present complete relief from symp 
toms 

Case H — This next case represents a very much less favorable t>pe for 
treatment, but is a case which we are ver> sure has been benefited by treatment 

The patient is a housewife, aged sixty-two She entered St Luke's Hos- 
pital on Apr 1] is, 1928, complaining of dyspnea upon exertion and edema of 
the lower extremities which had been present for three jears, and of attack 
of anginal pain, present for the past two years The attacks of angina 
pectoris occurred several times dailv, especially after meals There were ato 
nocturnal attacks 
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Except for the obvious evidence of torfic insufficiency she is a normal 
appearing woman for her age and was not essentially tUSerent at her entrance 

seven yeiTs ago . , , , 

At the time of entrance physical examination revealed a very typical 
aortic insufficiency with a loud diastolic and a loud systolic murmur over 
the aorta and an associated mitral insufficiency There was nothing in the 
previous history to indicate the occurrence of rheumatic fever or syphilis 
There have been no pregnancies. 

A 2 meter chert plate showed a left ventricular hypertrophy, the left border 
11 7 cm to the left and the right border 3J cm to the right of the roJd- 
tfemal line. The transverse diameter of the heart occupied 55 per cent of the 
transverse diameter of the chest. At the present It occupies 56 per cent of the 
transverse diameter of the chest Repeated Wassermann and Kahn tests were 
negative at t hH time and have continued negative Blood chemistry 
normal throughout. Routine blood examinations showed only a moderate 
secondary anemia The urine was normal except for a tract of albumin The 
electrocardiogram showed evidences of extensive coronary and myocardial 
change* 

The blood pressure on entrance was 310 systolic and 50 diastolic It has 
continued high and since leaving the hospital has varied from 300 to 198 
lyitolic and 56 to 44 diastolic. It has averaged high In January and less 
In Jnly It apparently bear* no relation to the pain 

The patient remained In the hospital for two weeks. During this period 
of bed rest the evidences of paulve congestion disappeared The attacks of 
anginal pain were less frequent than when up and about, but the patient still 
continued to have several attacks dally On discharge, she returned to the 
foliow-up cli n ic, where ahe was placed upon the purine base diuretics at once 
with immediate Improvement. She had less pain when up and about with 
this medication than when at rest without it During the intervening seven 
years she has continued for the most part upon this medication It has "been 
discontinued several times for periods of two to four weeks During these 
periods everything at all reasonable that we have heard of has been tried 
Nothing was found which would give her as much relief as her regular treat 
ment. During the last two years she has been upon the alkaloid theobromine 
and theophyWn ethylene diamine. Attacks etHl occur but are less frequent 
and less severe There wffl be periods of one to three weeks when there are 
no attacks, and at other tiroes there will he 1 or 2 or 3 attacks a week. The 
tut few months there has been less limitation of activity and fewer attacks 
than at any other time Moderate shortness of breath still persists but there 
» no edema. 


During these seven years of observation it is possible that 
part of the improvement Las been due to the increased anas- 
omoses and increased collateral circulation which might have 
occurred spontaneously with time The improvement, how- 
ever, began at once with the administration of the purme base 
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drugs The symptoms even now recur with greater frequency 
and seventy if the medication is discontinued She is better 
also when upon the alkaloid theobromine than when trying 
the other preparations We feel that the medication has 
played a part in producing the increase in the anastomoses 
and collateral circulation which has probably occurred 


Case Hr — This especially hcalthj appearing roan represents an unusually 
favorable ty pe for thyroidectomv for the relief of anginal pam and has shown 
especially good results 

The patient is an electrician and the proprietor of a radio sales and repair 
shop, aged fifty-nine He came to the out-patient department November 12, 
1933, complaining of frequent attacks of anginal pam, loss of weight, and 
sleeplessness present since the previous June The attacks of pam occurred 
frequently during the dav on slight exertion, and at night while lying m bed 
he had as many as 12 attacks He was unable to work and bad been prac- 
Ucally bedfast 

There wms a very obvious toxic thyroid present, with a metabolic rate 
of plus 32 The blood pressure was 164 svstohe and 90 diastolic with a pulse 
of 112 Although he improved during his preoperabve course of iodine and 
there W'as an amelioration of his thyroid symptoms, there was no change in 
the frequency' or the seventy of his anginal attacks Theobromine sodium 
acetate, 40 grains daily, showed no effect 

He entered the hospital on December 3, 1934 and a subtotal thyroidectomy 
was done the next day by Dr S W McArthur After an uneventful post- 
operaUve recovery, he was discharged on the eighth day 

He has had no attack at anv time since the operation The night before 
the operation he had several attacks of pain Even changing his position 
or sitting up might bring on an attack The night following his operation 
he got out of bed and closed the window and moved a screen without pam 
It would seem that there was something else in addition to the lowered meta- 
bolic rate which was responsible for the absence of pain after thyroidectomy 
It is very improbable that the rate was materially lowered in the few hours 
intervening bctw’ccn the operation and his undertaking exertion that he could 
not possibly have undertaken before the operation On the ninth day after 
the operation the rate was plus 25.3, later falling to minus 25 6, where it 
stfll remained last month 

He regained his weight rapidly, passing his former weight, and returning 
to his usual weight when he resumed exercise There have been no attacks 
between the time of operation and now' When I called him to ask him to 
come to the hospital, he had just returned from a 2-mile walk on a cold winter 
evening There is no shortness of breath He has even experimented with 
running 

This case has been, of course, an especially favorable case 
The thyroidectomy would have had to be done, irrespective 
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of the angina pectons The case does not belong with the 
group which has been reported from Boston and which has 
shown such favorable results 

In showing this second case of thyroidectomy done for 
the relief of anginal pain, I do not wish to be understood as 
advocating this line of treatment except in a very few chosen 
cases In the other case just shown, his condition quite aside 
aside from the angina indicated a thyroidectomy In this 
case which we are about to show, every other possibility was 
exhausted before a thynodectomy was done Most cases can 
be handled medically and we think, as far as we know now, 
to better advantage Until cases have been followed for a 
long period of time and the results watched carefully and 
impartially, nothing definite can be said as to the advantages 
of thyroidectomy in chosen cases of angina pectons It is 
obvious that no matter how satisfactory the results mav be 
in some cases, the procedure will never be apphcable to more 
than a well chosen few 

In this second case of thyroidectomy, the operation was 
only done after months of unsuccessful efforts with other 
treatment We were especially hesitant because of the asso- 
ciated pathological conditions 

Oast IV — The patient is m normal appearing man of fift> three a real 
estate salesman He entered St Lukes Hospital in September 1933 because 
of attacks of angina pectoris Until two months before entrance the patient 
was in his usual health About this time he began to have occasional attacks 
of anginal pain These rather rapidly became more frequent and more severe 
until it became impossible for him to continue at work Attacks are now 
precipitated by the i lightest exertion so that he is practically bedfast, There 
are one to sc\eral attacks at night. There has been no shortness of breath 
but there is some mild substernal pain present between the attacks part of 
the time 

Physical examination showed nothing of great significance The heart 
was within normal limits of sire There was a soft systolic murmur at the 
base, under the sternum not transmitted The heart sounds and rhythm were 
normal Physical examination at present fa quite unchanged except that he 
has gained weight and has not the nervous apprehensive appearance which 
he had at that time 

Laboratory examinations showed the heart to occupy 4# 7 per cent of 
the transverse diameter of the chest 8 7 cm to the left and 4 7 cm to the 
right of the mi dline. 
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The electrocardiogram showed only moderate variation from normal be 
tween the attacks, but during the attacks the tracing showed a marked dew 
ation from normal tjpe, indicative of coronary imoivcment 

The blood pressure was 120 systolic and 74 diastolic on entrance, and has 
since varied onlj slightly above and below these levels 

The blood Wassermann and Kahn were strongly positive, and the spinal 
fluid Wassermann was mddly positive There was a low paretic curve with 
the colloidal gold test The basal metabolism rate was minus 12 Routine 
blood examination showed a moderate secondary anemia The urine was 
normal upon examination and functional tests were normal 

The patient remained in the hospital for seventy-one days, and then 
was discharged to a convalescent home During this time he received various 
theobromine and theophyllin preparations Neither these drugs nor other 
attempts at medication showed any definite effect He improved enough so 
that he could be up and around the ward, and while he was much better, still 
had daily attacks and occasionally attacks during the night There was no 
improvement that could not be accounted for by bed rest and time 


We feel that in cases of syphilis involving the circulatory 
system we should be very careful in regard to our antisyphil- 
ltic treatment What we do depends entirely upon the car- 
diac condition and treatment directed at the syphilis may be 
omitted altogether until the cardiac condition has improved 
We are very certain that we have seen even mild cardiac con- 
ditions become rapidly very much worse with vigorous or 
even mild arsenical therapy As Dr William Allen Pusey 
puts it, “Syphilitic tissue is better than no tissue at all ” There 
are doubtless cases where vigorous arsenical treatment does 
not show untoward results, but we prefer not to take the risk 
We start with mercury or mercury and iodide, and with bis- 
muth m alternate courses, and even watch these closely If 
subjective symptoms are aggravated or the pulse rate is in- 
creased, we stop for a time 

In this case symptoms became definitely more pronounced 
with mercury and with mercury and iodides or with bismuth, 
and all antisyphilitic treatment was discontinued temporarily 

After discharge the patient continued to return to the out- 
patient department Mercury or bismuth were again tried 
at various times for short intervals, but could not be continued 
steadily The purine base drugs in one form or another were 
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continued He felt that he was better upon the alkaloid theo 
bromine and he received this most of the time 

In June, 1934, he was a little better clinically, but he still 
had several attacks daily and could not return to his usual 
occupations The convalescent home could not keep him 
longer, and he could not take care of himself alone in a room 
mg house It was decided to do a thyroidectomy in spite of 
the unfavorable outlook He was accordingly operated upon 
June 30, 1934, by Dr H. E Mock, who did a subtotal thy- 
roidectomy He made an uneventful recovery and was dis 
charged on the twelfth day There were no anginal attacks 
after the operation during his stay in the hospital 

Since his discharge he has been free from his former at- 
tacks, except for a few scattered attacks on prolonged eftort 
He has some mild pam, described as a burning sensation, 
under the upper third of the sternum on walking This may 
come on in two blocks or it may be only after seven or eight 
blocks and it goes away as soon as he stops 

He is taking the alkaloid theobromine and theophylline 
calcium salicylate on alternate weeks, as he states that he 
feels better on these two 

It Is interesting that since the thyroidectomy the metabolic 
rate has been higher than before, and has varied between 
minus 6 and minus 8 

He is receiving alternate courses of mercury and bismuth 
in the skin clinic. At first these were discontinued occasionally 
because of some increase in the substernal pam, but now arc 
going along continuously Because of the spinal fluid findings 
we do not wish to lose any more time than is necessary in 
our antisyphihtic treatment and will begin to use the nrsemcals 
sooner than we otherwise would 

He is still limited in his activities, but has relumed to 
work and to his normal mode of life Even with the residual 
substernal pain, which was to be expected, he is infinitely 
better off than with the recurring and frequent attacks of 
angina 
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PAIN IN THE ABDOMEN CLINICAL SIGNIFICANCE AND 
CONSIDERATION OF RELIEF 

Pain as a symptom of abdominal pathology is deserving 
of careful study since it is one of the most important single 
symptoms and often most dramatic to the patient In con 
sideration of this symptom we must use it in the broadest 
sense, varying from distress of mild character to that of a 
severe agonizing cohc This interpretation is obviously neces 
sary since vague distress at times may develop into acute pain 
and also because it will necessarily vary with the individual 
reaction Sensations of pain may be materially altered by 
the apprehensiveness of the individual A practical analysis 
of pain should contemplate its origin and some rationale lor 
its particular characteristics, some understanding of the patho 
logic physiology involved One must consider, furthermore, 
whether the pain is intra abdominal or extra abdominal, as 
the symptoms may be very confusing 

In the interpretation of pain we must of necessity relate 
it to other associated symptoms Seldom will it occur that 
a definite pattern of pam will be adequate in any instance to 
make a definite diagnosis 

Generally speaking, the walls of the abdominal cavitj are 
innervated by the cerebrospinal nerves, while the viscera are 
innervated bv the splanchnics The lower surface of the dia 
phragm is supplied by the phrenic, the afferent nerves having 
their origin m the fourth cervical segment of the cord The 
anterior and lateral walls of the abdomen are supplied by the 
lower six thoracic and first lumbar nerves Fains originating 
in the stomach or other viscera may be referred to the surface 
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of the body supphed by the corresponding spinal segment 
It is obvious, therefore, that diseases of the spinal cord may 
refer pain from these corresponding root segments which may 
simulate disease of the several viscera Gastric and intes- 
tinal pains are thought to be due either to increased tension 
of the muscle wall, to involvement of the peritoneum or both 
Rapid distention of the stomach has been observed to 
produce pam, the intragastric pressure indicating that the 
muscular tension was the chief factor involved The spasm 
of the pylorus is another example There is a close relation- 
ship between hypersensitivity of the gastric nerves and pam 
as exhibited m the distress of ulcer of the stomach or duode- 
num The absence of pam durmg observation of the large 
visible peristaltic waves strong enough to lift the abdominal 
wall or similarly noted durmg fluoroscopic study would indi- 
cate that the ordinary conception of increased muscular tone 
was not the prime factor causing the pam 

A peculiar conditioning of nervous reflexes associated with 
an increased sensitivity of the nerves of the stomach or duode- 
num accounts best for the pam activated by the acid secretion 
The mucous membrane of the stomach and intestines is 
relatively insensitive to thermic, tactile and chemical stimuli 
When weak acid solution is put in the stomach bearing an 
active ulcer, pam will be produced and if, as Palmer has 
shown, the ulcer is quiescent, no pam will result This would 
indicate that acid is an essential factor in the production of 
pam when proper conditioning of nerves occur 

It is more difficult, however, to produce pam in the intes- 
tines Sudden distention of the colon from gas associated 
with excessive peristalsis or the injection of large quantities 
of water m the colon while m an irritable state, will often pro- 
duce marked pam These observations are essential to bear 
in mind when opportunity presents itself m test-out m the dif- 
ferential diagnosis between ulcer and disorders m the colon 
The peritoneum covering the stomach and intestine is also 
relatively insensitive, whereas the parietal peritoneum is very 
sensitive It seems quite reasonable, therefore, that tension 
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on the parietal peritoneum from distention of the viscera pro- 
duces much the greater part of pain This is particularly 
true in perforations, local peritonitis and intestinal obstruction 
The cramplihe pain of intestinal obstruction seems to be due 
to the extreme tone initiated by excessive and vigorous pen 
stalsis When free portions of the intestine are involved, there 
is a tendency for the pain to be referred to the epigastrium 
or the neighborhood of the umbilicus, whereas that arising 
from fixed portions is usually related directly to the region 
involved Let us now analyze the pam picture as it is related 
to various disorders in the abdomen. 

A typical cohc frequently means a definite pattern of pam 
or distress We must also ascertain whether the pain is acute 
or chrome. An acute pam usually means sudden onset from 
infection, perforation, obstruction, or some mtra abdominal 
accident, as vascular occlusion 

Inquire as to associated temperature, shock, nausea, or 
vomiting In the chronic recurrent pam picture is there re- 
lationship to food ingestion, cither of quality or time, and 
does bowel movement or certain physical activity influence 
the pain? Whether acute or chronic we must attempt to de 
terrnme the point of maximum intensity of pain, the direction 
and pomt of reference Is it influenced by aDy test procedure 
and with what other symptoms does it occur? 

Before discussing the Intra abdominal lesions, let us ana 
lyre briefly the pam as it may be referred to the abdomen 
from extra abdominal sources 

Diaphragmatic pleurisy or pneumonia of the nght lower 
lobe may produce a referred pam to the upper abdomen or 
even as low as McBurney’s point If jaundice is an accom 
panying symptoms, as is not infrequently the case in pneu 
monia, the deception is complete. Only recently we observed 
n patient who had had a previous x ray and diagnosis of chole 
hthiasis, who at the time was suffering from sery severe upper 
nght quadrant pam Two days passed before there were 
sufficient physical signs in the lower right chest to bear out 
the diagnosis of pneumonia The pam in the upper nght 
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quadrant, although severe, was at no time associated with 
rigidity of the right rectus muscle and the temperature was 
out of proportion to the abdominal findings Pneumonia was 
finally positively diagnosed 

Pulmonary tuberculosis or bronchiectasis may simulate a 
lesion of the abdomen Tuberculosis particularly wall be con- 
fused and rightly so, since it is not infrequent that we find 
intestinal tuberculosis following the pulmonary involvement, 
yet the involvement of the diaphragm, with pam referred to 
the neck through the phrenic nerve and a negative gastro- 
intestinal study, will make the diagnosis certain of uncompli- 
cated pulmonary tuberculosis 

The abdominal nerves may be affected at their source, as 
m tabes dorsalis, osteo-arthritis, Pott’s disease or osteomyelitis 
When the bodies of the vertebrae are involved, it may require 
no little ingenuity to prove the origin of the pam Pressure 
over the involved bone may reveal marked tenderness, as in 
Pott’s disease or osteomyelitis Bed rest and a body cast 
may be finally necessary to diagnose correctly the bone in- 
volvement 

A coronary accident may so closdly simulate an mtra- 
abdommal disorder as to lead to serious consequences A 
brief case report of such an experience might be worth anal- 
yzing A man, aged sixty-five years, came to the hospital 
complaining of severe right upper abdominal pam He gave 
a history of similar attacks over a period of several years 
As a rule, these attacks were sufficiently severe to require 
morphine for relief At no time did this man note pain over 
the precordium, much less a reference pam into the left shoul- 
der or left arm He showed no particular evidence of shock, 
blood pressure was down to 100 systolic Previous to my 
examination he had had a Graham-Cole test which failed to 
visualize the gallbladder Diagnosis, therefore, of gallbladder 
disease seemed probable However, when I was called to see 
him, it was quite evident that the man w r as having some dis- 
tress related to the cardiovascular system His chief com- 
plaint on the morning of my examination was that of dyspnea 
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and with continued observation it became apparent that the 
dyspnea was associated with Cheyne Stokes respiration The 
cardiogram was taken at once and revealed marked evidence 
of myocarditis and disturbance in the conduction time He 
succumbed to this coronary accident, and postmortem mealed 
a large mfarct m the myocardium The gallbladder was nor- 
mal Evidences of numerous healed infarcts were found in 
the myocardium, probably accounting for the previous gall 
bladder like cohcs that he had experienced before 

Experiences of this kind are quite common Many physi 
cians have noted similar confusion ever since Hemch called 
our attention to coronary occlusion m 1912, but one is never 
50 impressed by the possibilities of confusion until he has made 
a number of mistakes Recently a not dissimilar problem 
was presented Acute pain m the abdomen was thought to 
be due to a perforated duodenal ulcer The patient gave a 
history of a duodenal ulcer of many years’ standing and had 
taken rather poor care of himself Shortly before the onset of 
this acute attack of pain, he had noted definite recurrence of 
his ulcer symptoms He experienced a sudden epigastric pain 
radiating sbghtly upward into the chest This radiation, how 
ever, was rather diffuse and had none of the typical earmarks 
of cardiac accident. His temperature ran between 99° and 
100° F , pulse sbghtly increased, blood pressure from 95 
to 100 systolic, and no abnormal findings in the chest were 
noted Because of the previous history and the present local- 
ised pain in the abdomen, it was thought he had a perforating 
ulcer of the forme fruste type and he was operated upon No 
perforation was found, but the scar of the old duodenal ulcer 
was quite easily visualized The following day definite evi 
donees of pericarditis were noted Recurrence of pain was 
also observed, and after several weeks the patient made a 
relatively uninterrupted recovery' 

I think it is important that this mistake in diagnosis be 
commented upon inasmuch as the patent was subjected to a 
very serious surgical procedure that might have resulted in 
disaster Following his operation a cardiogram was taken 
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and presented conclusive evidence that we were dealing with 
coronary occlusion The mistake in the diagnosis might have 
been obviated had we taken a cardiogram prior to the opera- 
tion Frequently, of course, the cardiogram does not reveal 
any positive evidence within the first twenty-four hours and, 
therefore, m the presence of a negative cardiogram we must 
always be extremely cautious in the diagnosis of upper ab- 
dominal lesions m an individual whose age is compatible with 
coronary accident 

Pams from mtra-abdominal lesions may best be discussed 
from the standpoint of the organs involved, especially when 
the pam pattern is fairly exact 

A typical attack of biliary cohc is characterized by severe 
pain m the right upper quadrant of the abdomen radiating 
through to the back and usually to the right shoulder blade 
The paroxysm usually begins and terminates abruptly Very 
commonly there will be a residual soreness over the region 
of the gallbladder for several days According to the cntena 
stated above, for the consideration of pam, we have here a 
definite point of maximum intensity under the nght costal 
margin and radiation to the nght shoulder blade It cannot, 
however, be related to a definite physiologic functional dis- 
turbance since it seldom occurs regularly following meal taking 
It is, however, often precipitated by an excessively heavy meal, 
particularly one containing fat There is also associated 
symptoms of nausea, sometimes vomiting, and an increase 
in temperature When jaundice occurs, the diagnosis is much 
more complete This typical attack is usually connected with 
the passing of a gallstone When obstruction of the cystic 
or common duct occurs associated with an active infection 
in the gallbladder, then the accompanying symptoms of shock, 
high fever and continued pam are evidences of empyema of 
the gallbladder A sudden onset of pam with marked rigidity, 
evidences of shock and infection make the diagnosis more 
difficult because then perforated ulcer, acute hemorrhagic 
pancreatitis, coronary occlusion or mesenteric thrombosis 
must be considered 
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Renal colic very frequently presents a typical picture The 
colic may be due to kink of the ureter or the passage of a 
stone or of a stone blocking the kidney pelvis at the uretero- 
pelvic junction This colic is a paroxysm of pain noted in 
the flank and frequently radiating downward toward the 
bladder and into the thigh or into the testicle, penis or labia 
on the side involved This pain traverses the field of distn 
button of the eleventh thoracic to second lumbar spinal seg- 
ments Burning and frequency of urination are quite con 
stant. The finding of red cells in the urine is an added diag- 
nostic point We have observed that distention of the kidney 
pelvis by retrograde pyelography produces a typical colic 
The hydronephrotic kidney of long standing causes little dis 
tress unless an obstruction of the ureter, as in Dietl’s crisis, 
occurs The pam from stone or Linking of the ureter is due 
undoubtedly to an increased tone and distention of the kid 
ney pelvis or of the ureter itself rather than to direct irrita 
tion from the stone on the mucosa Less typical attacks of 
pam occur from disturbance of the kidney and require a great 
deal of care in the differentiation from the more chrome type 
of distress produced by the colon or by recurrent appendiceal 
infection 


A woman thirty two yean of age, complained of pain in the right lower 
quadrant in the region of McBuroey s point for several years Because of 
this constant annoying pain and the associated disorder of the colon function 
the appendix was removed The distress originally complained of continued 
There was never any sign of acute colic, no frequency or urgency of urination 
and no abnormal urine findings at the time of our examination it was noted 
that the kidney was easily movable and when placed upon her left side the 
kidney traveled out to the region of the umbilicus She was then examined 
while in the upright position The kidney was found to be nt the level of 
the crest of the Ilium and when pulled downward it was possible to reproduce 
the pain which she had previously experienced- On advice her kidney was 
studied both by Intrav enous urography and retrograde pyelography A marked 
ptosis with definite hydronephrosis and associated ureteral angulation were 
found Proper measures were Instituted and the pain disappeared at once 


I am quite convinced that e\cry patient with chronic re 
current nght-sided pain should be studied from the stand 
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point of possible kidney involvement Undoubtedly strictures 
of the ureter will produce such symptoms 

An uncomplicated peptic ulcer usually produces a typical 
pain pattern Here it is extremely important to study the 
type of pain with relation to the several criteria noted above 
because in so doing we are able to evaluate to a great extent 
the nature of the lesion and something of the progressive 
pathology if and when such changes occur Distress of ulcer, 
as we are all quite familiar, may be no more than fulness or 
present the severe agonizing pain associated with acute spasm 
or perforation The pain of uncomphcated ulcer, whether 
gastric or duodenal, is usually noted in the midepigastrium 
It seldom appears in the morning before breakfast, usually 
occurs an hour or two after meals and occasionally it noted 
at twelve to two o’clock m the morning It regularly is re- 
lieved by adequate alkali, food, vomiting and aspiration 

When the ulcer becomes complicated by obstruction, pen- 
gastntis or perforation, the pam then may vary'- considerably 
In the presence of obstruction it will frequently continue until 
the next meal When it is associated with obstruction due 
to spasm, the pam frequently will be quite intense, but will 
still be relieved by food and alkali When obstruction is associ- 
ated with definite cicatrix formation, a continued secretion is 
hkely to be present and food and alkali may not give such 
complete relief Aspiration or vomiting, however, invariably 
give prompt and complete rehef Perigastritis, or periduode- 
nitis, indicates an inflammation of the peritoneum and here 
the pam is not always completely relieved by food and alkali, 
m fact, sometimes it is aggravated Furthermore, the pain 
is hkely to be accentuated by change of position and also by 
increased peristalsis 

It is well to remember particularly this fact, that pain of 
an uncomplicated ulcer, whatever its cause, will be relieved 
by food, alkali, vomiting and aspiration If we will use this 
as a simple procedure for test-out observations, we will usually 
be able to differentiate very satisfactorily between gallbladder 
disease and peptic ulcer The following case report will sug- 
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g est the varying pathology in ulcer as indicated b> the chang 
ing pain picture 

A man aged forty came to the hospital seeking treatment for “ulcer of 
the stomach He stated that he had had symptoms of stomach -trouble 
during most of his adult life As a young man be had what was called heart 
burn, occurring several days in success on always appearing an hour or more 
after meals and relieved by soda For this his appendix was removed. Wi thin 
a few months he had a recurrence of distress that had more the nature of 
definite pain. This also was present an hour or more after meals Periods 
of relief followed by periods of definite pam continued for more than ten 
yean The pain at first was relieved by food and soda and seldom appeared 
at night time. Later on however the pain was not so completely relieved 
by the average dose of soda. He was awakened frequently at night time and 
finally on occasion would vomit a large quantity of fluid out of proportion 
to the amount that he had taken Vomiting would give complete relief of 
distress. One night he was suddenly seized with severe pam m his upper 
abdomen requiring the services of a physician who gave him morphine for 
relief He states that the abdomen was extremely sore and tender for several 
weeks after this attack He was forced to remain in bed because of the seventy 
of the symptoms for more than a month Some months after this particular 
incident he had a recurrence of symptoms similar to those expenenced before 
the abdominal aeddent. He then for the first time In this long experience 
of gastric invnUdism was given the advantage of an x rav study It was found 
that he hid a duodenal ulcer He was operated upon and a gastro-enterostom> 
performed The surgeon stated that the duodenum was immobile being fixed 
to the surrounding viscera by dense thick adhesions His recovery from the 
Immediate effects of the operation was uneventful Some weeks later he 

experienced pains in his abdomen located to the left of the raldlinc. This 
pain when It occurred would radix te downward to the groin Occasional^ 
he would vomit He obtained relief from the distress b> vomiting and by 
the taking of nitwit In fact, he obtained complete relief for a time ou a 
carefully supervised diet Subsequent examination of the gastro-inte^tmal 
tract revealed the stomach emptying through the gastro-enlcrostomj stoma 
and evidence of spasm in the stoma with distinct pain over this area He 
was operated upon again and a jejunal ulcer resected 

Study of this patient reieals variations in the character 
of the pain based upon the changes in the pathologj that de 
veloped from time to time At first the pain and distress were 
that of an uncomplicated ulcer Later the pain picture 
changed with the presence of obstruction Later still the acute 
attack of pam was definitely that of a perforating ulcer of 
the duodenum and finally the pain produced b> the compli 
cation from the perforating jejunal ulcer When the pain of 

VOL. IQ — -I 



1122 


LOWELL D SNOEr 


ulcer shifts in its position from the nudhne to the left, one is 
usually dealing with a penetrating gastric ulcer or, more likely 
still, a jejunal ulcer We have noted, as have others, that 
pain of a penetrating or perforating jejunal ulcer frequently 
radiates downward to the grom and, as Dr Ralph Brown 
reported, actual radiation into the left testicle When pam is 
felt in the back, it usually means that the simple ulcer has 
become complicated by perigastric or periduodenal adhesions 
or that there has occurred a forme fruste type of perforation 
Relatively acute pam recurring regularly day after day usually 
means spasm of the pylorus, while gradual decreasing seventy 
of pam over a period of years suggests a scarring of the ulcer 
area There is definite prognostic value in the proper and 
careful study of pam 

Abdominal pam is one of the commonest complaints, often 
the chief symptom, of the gynecological patient It is usually 
low on one or both sides, less likely m the midline and sel- 
dom above the umbilicus Pam of tubal and ovarian lesions 
is noted regularly over the bnm of the pelvis and frequently 
on the corresponding side of the diseased organ It is fre- 
quently precipitated by the onset of the menstrual flow Re- 
peated torsion of small ovarian cysts may frequently account 
for recurrent low abdominal pam When the pam is general- 
ized over the lower abdomen, it suggests the possibility of 
tuberculous peritonitis Ectopic pregnancy and pyosalpinx 
are frequently confused with appendicitis A pelvic examina- 
tion may be the only means of definitely differentiating the 
conditions On the other hand, sigmoid spasm, if prolonged 
and if of unusual seventy, may be extremely confusing 

Appendicitis is invariably associated with some degree of 
pain We are accustomed to accept the diagnosis of appendi- 
citis on the basis of generalized abdominal pam, perhaps ac- 
centuation m the epigastrium and then gradually localizing 
in the region of McBumey’s point with an associated local 
rigidity The pam may be extremely severe, although as a 
rule it is accentuated chiefly by pressure directly over the 
cecum The appendix alone is involved when the pam 
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is referred to the epigastric or umbilical region and later 
on involves the parietal peritoneum when the symptoms local 
ize in the right lower quadrant The pain of acute appendi 
citis may be confused with gallbladder or kidney disease, espe 
cially when the organ is located retrocecally Likewise, it 
may be confused with disease of the ovary or tube and par- 
ticularly in older individuals difficult to differentiate from 
diverticulitis When the pain is less severe or when it is asso- 
ciated with disturbances of the colon, particularly with the 
irritable bowel dysfunction, diagnosis may be very difficult 
indeed and it becomes obvious that the associated signs and 
symptoms of appendicitis must be taken into account rather 
than relying entirely upon the pain picture 

The irritable and spastic colon may produce pain which 
will mimic the pain of peptic ulcer, gallbladder colic, appendi 
citis, intestinal obstruction, or pelvic disorders The pain 
usually shifts from one section of the abdomen to the other, 
may be aggravated by food ingestion, cold drink, chilling the 
surface of the body and often precede a bowel movement 
It is induced by or aggravated temporarily by a large water 
enema Coarse foods usually offend it It may be associated 
with extra gastro-mtestinal pathology, as m thyrotoxicosis and 
Addison’s disease It is frequently influenced by infection 
of the gallbladder, appendix, and by irritating lesions about 
the rectum and anus It may be confused with lead poison 
mg, diverticulitis and postoperative adhesions The possi- 
bility of an allergic state must be always bome in nnnd 
The colon is frequently palpable throughout its entire 
course and the patient is often quite conscious of the seg 
ments involved The pain may subside and be followed b> 
a sensitiveness and unrest comparable to pain, but of a less 
severe degree In long continued irritabilities with or without 
ulcerations or inflammations there is frequently an associated 
psychic disturbance which requires the most careful cvalm 
bon fn order to obtain a successful cure The more often 
we meet these particular mtesb'nal invalids, the more wc ap 
preaatc the factor of mental instability, as one most neccssarv 
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to treat Mucous colitis, although manifesting primarily a 
colon disorder, is invariably associated with a definite nerv- 
ous makeup The pain associated with expulsion of mucus 
is, I think, no different than spasm of the colon m the non- 
inflammatory colon, and mucous colitis is m reality a highly 
irritable colon with excess mucous secretion m a highly nerv- 
ous individual This conception is essential to a full under- 
standing of the treatment of pam later described 

The control and relief of abdominal pam presupposes not 
only an accurate diagnosis, but a full appreciation of the 
structural and functional changes involved 

Since the pain is so important as a diagnostic sign, bal- 
anced judgment must at all times be exhibited whenever medi- 
cation is to be instituted No treatment for relief of pain 
must ever be permitted until the diagnosis has been made or 
at least until it seems reasonably certain that either the fur- 
ther study of the pam symptoms is unimportant or that the 
emergency demands immediate relief This particularly per- 
tains to the acute abdomen The treatment of any symptom 
is, perforce, secondary to the contemplated treatment as a 
whole, nevertheless, pam as such is so important to the patient 
that definite measures must be instituted for its control 

Severe colic or pam of sudden onset is best relieved by 
Yi gram of morphine given hypodermically If this does not 
alleviate the pam, it should be repeated within a half hour 
In acute pancreatitis or ruptured peptic ulcer, there is evidence 
of a definite emergency and since surgery is necessary, scopol- 
anun Mso grain may be added as it not only aids m relieving 
the mental anxiety, but prepares the patient for the subse- 
quent anesthesia If a gallstone colic or renal colic is diag- 
nosed and no vomiting is present, % gram of morphine sulphate 
or Y2 grain of codeine phosphate may be given by mouth This 
is perhaps only justified if the patient is unduly apprehen- 
sive about a hypodermic 

Pam from appendicitis seldom requires a sedative and if 
it is severe enough, should then only be relieved when opera- 
tion has been definitely decided upon Pam due to torsion of 
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an ovarian cyst or fibroid on its pedicle or due to ruptured 
ectopic pregnancy requires morphine as early as feasible 
In general, when a diagnosis of an abdominal accident is 
made surgery, when not contraindicated, should be instituted 
as soon as possible When that decision has been arrived at 
morphine, pantopon or codem should be used to relieve the 
patient of all the suffering possible One need not fear any 
harmful effect on the subsequent anesthesia 

In genera] or local peritonitis, where for some reason 1 m 
mediate operation is not deemed advisable, morphine should 
be used freely Smce the pain is frequently the sign of intes 
tinal activty, it may remain as a guide of therapy Peristalsis 
should be kept at a minimum of activity In local pentomtis, 
as found in diverticulitis, milder sedatives may be used, espe- 
cially when the sigmoid is involved 

The postoperative “gas” pains should, I beheve, be treated 
more conservatively than is the usual practice This scarcely 
requires consideration within the scope of this paper, but per 
haps these few comments are in order It is true that at times 
such vigorous enemas as milk and molasses or tire commonly 
used 1-2 3 enema may give good results by producing peris 
talsis and the subsequent expelling of gas These pains are 
usually due to lack of peristalsis and distention of loops of 
intestine. This dysfunction disappears within a few days after 
the normal tone and function have returned Continued in 
jections of various irritating fluids can certainly result in pro- 
longed gas pain disturbances or worse still an aftermath of 
colon irritation which the patient will carry for a long time 
It has been my experience that a rectal tube, an opiate, pitui 
tnn, or prostigmin along with heat to the abdomen, when 
acceptable, will do as much or more good than laxatives and 
enemas and be followed by less intestinal invalidism later 
The management of the more chronic and recurrent ab- 
dominal distresses and pains requires the consideration of sev 
oral therapeutic measures, namely', drugs for sedative and 
andspasmodic effect, diet, physiotherapy, and psychotherapy 
These four measures are involved in varying degrees in the 
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proper and successful handling of peptic ulcer, irritable colon, 
chronic constipation, ptosis of the kidney and the other dis- 
orders mentioned 

In simple uncomplicated peptic ulcer pam is almost in- 
variably relieved by adequate alkali and food By adequate 
alkali is meant sufficient amount to neutralize completely the 
acid gastric juice A powder containing sodium bicarbonate 
30 grams and calcium carbonate 30 grams taken in % glass 
of water will produce relief withm five to ten minutes One 
glass of milk and a few crackers will produce the same results 
However, if the ulcer is in a fairly active state, the pam will 
recur after a time or usually again after a later meal and, 
therefore, the powder must be repeated This procedure will 
not be effective as a management nor should it be continued 
as such since the patient will not be cured, but will be lulled 
into a state of false security The control of the pam of peptic 
ulcer will be incorporated in the general management In a 
properly managed ulcer diet the pam usually disappears within 
a day and seldom is it noted after the third day In fact, 
when present after six to eight days, some complication should 
be suspected and searched for When night pam is noted, 
alkalis should be given every hour or two throughout the 
night This pam indicates obstruction at the outlet with an 
associated continued secretion This latter complication will 
best be controlled by emptying the stomach with a tube at 
10 p m and 1 or 2 a m Frequently pam that persists at 
night will be promptly relieved by instituting this procedure 
for three or four successive nights Coarse and irritating 
foods frequently precipitate trouble and, therefore, should be 
avoided 

Other drugs than alkahs are seldom needed for control 
of pam Occasionally tincture of belladonna m 10-mmim 
doses three times daily is used More often a sedative of 10 
grains of sodium bromide given three times daily or a barbitu- 
rate will help control the apprehensive patient Papavenn 
hydrochloride M gram, elixir phenobarbital K drachm taken 
three to four times daily will be effective 
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I have never been convinced that atropine in safe doses 
could be used long enough to demonstrate any great clinical 
benefit 

In the forme fruste type of perforation, where operation 
is not considered, the above-mentioned medications are used 
and m addition hot wet packs to the abdomen are effective 
Aside from alkali no part of the management of ulcer is so 
essential and withal as poorly appreciated as rest and relaxa- 
tion If this could be definitely made a part of the manage 
ment of all early ulcers, less ulcer invalids would develop 

The pain and distress of an irritable colon are due to a 
disorganized functioning of that organ Varying states of 
tension and spasm in the musculature are present with result 
ing cohc, pam, soreness and unrest These subjective svmp- 
toms are best managed by such measures as will allay peri 
staltic unrest and tend to develop an orderly functioning of 
the colon 

For the acutely persistent pain or spasmodic cohc, the 
patient is placed at absolute rest and heat is applied to the 
abdomen in the form of hot wet packs, hot water bags or elec 
trie pads Tincture of opium 5 minims or camphorated tinc- 
ture of opium 30 minims are given especially if there is an 
associated diarrhea Codein or morphine are seldom neces 
sary and then not to be given without the greatest certainty 
of diagnosis Cathartics should never be given The diet 
should consist of low cellulose residue as warm or boded milk, 
soft eggs, toast and cooked cereals As the colon becomes 
quiet, cooked fruits and cooked vegetables (all strained) maj 
be given in increasing amounts until a normal diet is attained 
This may require days or weeks of diet restriction and of 
careful food selection Ice cold drinks, excessive fruit juices, 
bran, beer and buttermilk and specific foods to which the pa 
tient knows he is sensitive should be avoided In the less 
severe pain the same dietary scheme should be used Tine 
ture of belladonna 10 minims and sodium bromide 10 grams, 
each three times dailv after meals, wall usuallj quiet the [jams 
of flatulence and peristaltic activatv At times atropine Mro 
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to Yts grain repeated four tunes daily will be more effective 
If continued over any great length of time it may be found 
necessary to increase the dose Syntropan has recently been 
advocated as an excellent antispasmodic 

The management of the type designated as mucous colitis 
is for all practical purposes the same It seems scarcely ever 
necessary to resort to colonic irrigations or large water flush- 
ings either for treatment or the control of symptoms of either 
the ulcerative, noninflammatory or functional disorders of the 
colon Should impactions develop due to improper manage- 
ment, enemas will be necessary for temporary relief, but this 
complicating trouble is obviated by the use of 2 to 3 ounces 
of warm olive or cottonseed oil as a retention enema when 
the bowel fails to move or the movement is hard and dry 
No specific dietary measures are to be followed for relief 
of pain as such m the treatment of disorders of the gallbladder, 
kidney or appendix or the several other conditions mentioned 
before 

Physiotherapy is considered frequently in management of 
the various chfomc disorders of the abdomen not only as to 
treatment, but especially in the control of pain The man- 
agement of pain under consideration seldom requires infra- 
red or ultraviolet radiation and I have been so regularly dis- 
appointed in diathermy as a therapeutic agent m disorders of 
the colon as to abandon its consideration entirely 

Ice-bags to the abdomen in acute appendicitis remain m 
favor largely because presumably it is thought to limit the 
progress of the pathological process and also since it does 
seem to relieve pain Heat to the abdomen will relieve pain 
m this disease, but is not to be recommended Cold packs 
do not seem to be effective m any of the other disorders here 
considered 

Heat in the form of hot wet packs, hot baths, or electric 
pads comes nearer being the most specific physiotherapeutic 
measure available 

Hot wet packs should be applied continuously m local 
peritonitis of pelvic origin or m acute diverticulitis Pam is 
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often readi!} controlled They should be used in perigas- 
tritis and where spasm and pain of ulcer are difficult to con 
trol A hot tub bath of five to ten minutes’ duration may be 
resorted to in the presence of kidney or gallbladder colic or 
severe spasm of the colon The hot-water bag or electric pad 
is regularly used for the acute colics, but especially in the 
more chronic recurrent pams of the colon In the latter con 
dition heat is applied one half to one hour with a discontinu 
ance for a like period of time, but to be continued for a longer 
time than the duration of the distress Heat to the abdomen 
in the chrome intestinal invalid offers to that patient the 
greatest solace 

Massage is seldom to be recommended, although occasion 
ally very light stroking over the colon by the experienced hand 
seems to be effective Certainly deep, vigorous massage will 
aggravate rather than lessen the pain of colon origin It 
should not be recommended in any other condition I have 
suspected that the good noted by the patient has been largely 
psychic 

Pain from ptosis of the kidney or, as occasionally occurs, 
from ptosis of the stomach with an associated duodenal angu 
lation will be relieved often by the wearing of a properly 
fitted supportive belt or corset Special pads, cushions and 
straps seem to lend little more to the effectiveness of the corset 
than can be expected to come from the general support and 
relief from the tension on the attachments of the various 
organs 


The successful physician succeeds best who practices 
knowingly or unknowingly, some measure of psychotherapy’ 
The soothing influence from the comforting physician is never 
to be forgotten as one of the most effective therapeutic mess, 
ures and pain in most instances is markedly increased bvTe 
fears of uncertainty If the origin of pam canT defiidv 
ascertained and proper measures of control instituted „ ' . 
part of the battle is won ; a ® rea ^ 
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RELIEF OF PAIN ARISING IN THE FEMALE PELVIS 

Patients are more grateful for the relief from severe pain 
than for anything else which physicians can do for them For 
tunately in most instances, the cause of excruciating pain can 
be determined and removed Thus, for example, the severe 
pain due to appendicitis, ruptured ectopic pregnancy, ruptured 
hollow viscus, etc , may be relieved by surgical operations 
In other instances, excruciating pain can be relieved by the 
opiates as in cases of gallbladder cohc, renal cohc, etc How 
ever, there are many instances where the source of annoying 
pain cannot be found or, if determined, it cannot be removed 
or satisfactorily relieved 

In the female pelvis the genital organs are a frequent 
source of severe pain In inflammatory diseases of the tubes 
and ovanes, especially those due to gonorrhea, the pain may 
usually be relieved by conservative treatment However, in 
many instances an operation is necessary to bnng about re 
lief Following such operations, most of the pain disappears 
Less frequent causes of pam m the pelvis are fibroids which 
produce pam by pressure on other organs or submucous 
fibroids which the uterus attempts to expel 

Endometnosis is another pelvic condition which usually 
produces pain The pain associated with this abnormality as 
well as that due to fibroids may be relieved by surgical meas 
ures and sometimes by radiation therapy Ovarian tumors 
occasionally cause pain and this pain may also be eliminated 
by removal of the growths 

There are, however, types of pain m the pelvis which are 
difficult to relieve These are the severe dysmenorrheas, the 
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intractable pain associated with carcinoma of the cervix and 
other pelvic organs, and pain which occasionally follows oper- 
ations in the pelvis and lower abdomen 

Dysmenorrhea — Djsmenorrhea is generally divided into 
two types, primary and secondary The latter is caused by 
pathologic conditions in the pelvis, usually uterine fibroids, 
endometriosis, or salpingitis Surgical correction of the patho- 
logic disturbance usually cures the menstrual pains Primary 
dysmenorrhea, on the other hand, is not associated with any 
abnormality m the pelvis and its treatment is one of the most 
baffling problems with which physicians have to deal Almost 
every type of analgesic drug has been emploj'ed to relieve 
primary dysmenorrhea, but not one has given any semblance 
of uniform success There is no unity of opinion concerning 
the exact cause of this type of pain Novak and Reynolds 
are of the opinion that the immediate cause of dysmenorrhea 
is an exaggerated contractility of the uterus, manifested by 
pain if the pain threshold is lowered or if there is an actual 
imbalance between the two hormones that appear to regulate 
this These two hormones are the follicular factor, the nor- 
mal stimulant of uterine excitability and progestin, the normal 
inhibitor Hence, Novak says m cases of dysmenorrhea it 
is advisable to administer biologic uterine antispasmodics and 
the one recommended is the luteinizing principle obtained from 
the urme of pregnant women Other individuals believe that 
the strong pains associated 1x101 menstruation are due to an 
imbalance in the pelvic sympathetic system Perhaps both 
factors are involved 

Because the exact etiology of dysmenorrhea is still unset- 
tled, treatment is in most cases empiric and not satisfactory 
There are a large number of young women who suffer mex- 
orabty every month m spite of what is prescribed For those 
who are not helped by medication, physiotherapy, psycho- 
therapy, dilatation and curettement and other measures, re- 
section of the superior hypogastric plexus yields excellent 
results because in the large majority of cases instant relief is 
obtained This operation will be described shortly 
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Pain Dne to Pelvic Malignancy — Carcinoma of the 
uterine cervix is one of the most serious afflictions a ■woman 
can develop because at least three out of every four women 
who have the disease die from it Furthermore, nearly all 
of these women suffer excruciating pain during the latter part 
of their lives and m a large proportion of cases the pam is 
constantly present both day and mght and is almost unbear- 
able. This is due to the fact that the sensory nerves become 
involved in the malignant growth There are at present three 
means of relieving this pain The first and the one almost 
exclusively used at present is the administration of deriva 
fives of opium, chiefly morphine However, there are dis- 
advantages to this form of therapy, particularly the necessity 
of giving constantly increasing doses as the patient’s tolerance 
increases, the nausea and vomiting which some women expe 
nence, the idiosyncrasy of others, the addiction which many 
women develop, the excitement produced in some and the 
expense for poor patients The second method of giving relief 
from pain is surgical and consists essentially of pelvic sym 
pathectomy and chordotomy The third means of relieving 
pain consists of blocking the nerves which conduct pam sensa- 
tion This may be accomplished by a number of different solu- 
tions, but alcohol is the most commonly used 

Intraspmal Alcohol Injections — The simplest of the 
aforementioned methods is the intraspmal (subarachnoid) 
injection of absolute or 95 per cent alcohol It is based upon 
the idea of destroying some of the nerve fibers in the posterior 
nerve roots, these being the roots which convey the sensation 
of pam Injection of absolute or 95 per cent alcohol into the 
subarachnoid space will prevent all painful peripheral stimuli 
from reaching the medullary centers, even if the stimuli act 
at the level of the spinal ganglia, the intenertebral foramina 
or the spinal roots The technic of the injection is as follows 
No preliminary medication is given because we wish to observe 
the immediate effects of the injection Most patients -with 
advanced carcinoma of the cervix and other genital organs 
have much more pam on one side than on the other The 
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patient is placed on the side opposite to that where most of 
the pain is present A pillow or pad is placed under the pelvis 
and side to elevate the sacral and lumbar portions of the spine, 
her bach is arched as much as possible, her body turned some- 
what ventrally and the head lowered slightly By placing the 
patient in this attitude we raise the sacrolumbar region of the 
spine to the highest level and at the same time make the pos 
tenor or sensory nerve roots he horizontally The anterior 
or motor nerve roots come to he m a plane which is usually 
out of reach of the alcohol Even if the motor nerves are not 
removed from the field of the alcohol, they are not often 
affected because sensory nerves are more susceptible than 
motor fibers to the effects of alcohol 

Someone should hold the patient m the proper position 
A weak solution of iodine or other antiseptic is applied over 
the lumbar and upper sacral regions In most of my cases 
the fourth lumbar interspace is selected for the injection of 
alcohol and the results have been highly satisfactory An 
ordinary lumbar puncture needle with a stylet is used The 
needle is injected into the desired interspace just as for an 
ordinary lumbar puncture and I prefer not to use novocain in 
the skin before inserting the needle After the needle is m the 
subarachnoid space, as evidenced by the flow of spinal fluid, 
0 5 cc of absolute or 95 per cent alcohol is injected into the 
cerebrospinal fluid For this purpose it is best to use a tuber- 
culin syringe so as to be sure not more than 0 5 cc is injected 
Furthermore, the alcohol must be injected very slowly, drop 
by drop, taking about two minutes for the injection of the 
0 5 cc This will avoid a mixture of the alcohol with the 
spinal fluid The alcohol rises immediately to surround the 
posterior roots because the specific gravity of alcohol is about 
0 806, whereas, that of the spinal fluid is 1 007 No attempt 
should be made to draw spinal fluid into the syringe to mix 
it with the alcohol because this is exactly what is not wanted 
After the injection is made the needle is withdrawn and the 
puncture hole covered with sterile gauze and adhesive Before 
the injection is completed, the patient will complain that the 
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upper leg feels numb or hot and that she cannot move the leg 
The numbness is almost routinely experienced after the mjec 
tion, but disappears spontaneously after a few hours or few 
days in most of the cases In spite of what the patient says 
concerning her inability to move the leg, she can easily move it 
when requested to do so At the same time that the patient 
informs us of the numbness she also often tells us either vol 
untarily or In answer to our query that her pain has disap- 
peared The longer the patient is permitted to he on her side, 
the better the results Hence I now keep my patients on their 
side for two hours after the injection Then these women 
are permitted to get up and walk around Some find difficulty 
in getting up from a chair because their “leg is asleep ” Some 
times the leg feels heavy and the patient experiences some 
trouble in walking up steps because the knee Ilexes readdy 
These sensations usually wear off in a few hours, although 
in some women they last a number of weeks Nearly all of 
my patients went home within three hours after the injection 
and no ill effects have been observed from this procedure 
It is perhaps best, however, to keep the patient m a hospital 
for at least twenty four hours 

If the patient has pain on both sides, an injection is made 
a week later with the patient lying on the opposite side The 
same amount of alcohol is injected 

Formerly I restricted the subarachnoid injection of alcohol 
to patients with hopelessly advanced cancer Until we knew 
more about the effects of absolute and 95 per cent alcohol on 
the spinal cord I did not extend the use of this procedure to 
other cases Recently we have obtained striking results in 
cases of pruritus vulvae 

Thus far my associate, Dr Herbert E Schmitz, and I have 
performed alcohol injections on 45 women who have advanced 
cancer of the cervix We have completely or greatly relieved 
all but four of these patients Some of these women have been 
free from pain for as long as ten months A few who had pain 
on both sides and who experienced almost immediate relief on 
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one side after an injection, asked that the injection be re- 
peated on the other side 

Pelvic Sympathectomy — Another procedure which has 
yielded excellent results m cases of hopelessly advanced cancer 
of the genitalia is the operation known as pelvic sympathec- 
tomy, resection of the presacral nerve or resection of the supe- 
rior hypogastric plexus This operation may be performed 
by anyone trained to do abdominal surgery The risk involved 
is shght, the technic is not complicated and local anesthesia 
may be used for most if not all of the operation, if desired 

The portion of the sympathetic nervous system which is 
removed is that known as the presacral nerve or superior hypo- 
gastric plexus This plexus can readily be found if one looks 
for a triangle the base of which corresponds to a line uniting 
the two common iliac arteries at the level of the sacral prom- 
ontory, the sides being these arteries and the apex of the tn 
angle being the point of bifurcation of the aorta This tri- 
angle occupies the lower third of the fourth lumbar vertebra, 
the last intervertebral cartilaginous disk and the fifth lumbar 
vertebra The base of the triangle is about 7 cm in length 
and the distance from the base to the apex is almost 6 cm 
A large part of the left side of the triangle is occupied by 
the left common iliac vein, which arises from the inferior vena 
cava and passes downward from beneath the right common 
iliac artery to accompany the left common iliac artery The 
triangle is divided vertically into two equal halves by the 
middle sacral artery, which arises from the back part of the 
aorta just at its bifurcation and courses straight down to the 
upper part of the coccyx Since this vessel is easily felt 
through the peritoneum it is often mistaken for the presacral 
nerve, w r hich runs parallel to it From the origin of the infe- 
rior mesenteric artery dowm to the bifurcation of the aorta, 
the sympathetic nerve fibers he on the aorta, separated from 
it only by a layer of thm connective tissue The branches 
of the plexus which accompany the left common iliac vein are 
separated from this vessel by areolar tissue, making elevation 
of the nene easy However, as the nerve fibers go still far- 
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ther down, they lie on the perichondrium of the last lumbar 
vertebra, and the cartilaginous disk between this vertebra and 
the sacrum At this point the plexus lies above the middle 
sacral artery and veins 

The entire triangle is covered with peritoneum, hence the 
nerve plexus hes between the peritoneum and the underlying 
bones The fibers are not adherent to the peritoneum, but are 
separated from it by more or less fatty tissue, depending on 
the obesity of the patient 

Two questions may properly be raised One is whether 
the large fibers of the sympathetic system are really sensory 
Ranson says that proof of this was offered more than twenty 
five years ago by Edgeworth and that he confirmed Edge- 
worth’s observations If the roots of the spinal nerves are 
cut proximal to the spinal ganglions, all the motor fibers de- 
generate, but the sensory fibers remain 

The hypogastric plexus produces vasoconstriction of the 
blood vessels of the internal genital organs and it inhibits 
the secretion of the genital glands, whereas the parasympath 
etic nerves produce the opposite effect Section of the supe 
nor hypogastric plexus does not alter the normal menstrual 
cycle nor does it interfere with uterine contractions during 
labor Likewise, section does not produce glandular atrophy 
or any disturbances in the motor function of the bladder or 
rectum Therefore, the nerve fibers of the supenor bypogas 
tnc plexus are sensory and not motor They carry the sensa 
tions from the internal genital organs to the medullary centers 
Hence resection of the portion of the supenor hypogastric 
plexus above the hypogastric ganghon is a simple way of re- 
lieving a patient of severe pain arising in the pelvic organs 

The second question that mav be raised concerns the pos 
sible harm done by removing a portion of the svmpathctic 
nervous system Ranson states that Cannon and his students 
completely removed from cats “the sympathetic chain on both 
sides, from the highest cervical to the lowest sacnl ganglion 
Such completely sympathectomired cals have lived under labo- 
ratory conditions for many months Eycrvthing indicates (li it 
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almost any part of the sympathetic system can be removed 
without seriously endangering life ” 

Technic of Pelvic Sympathectomy — The technic of pel- 
vic sympathectomy is as follows The patient should be placed 
in the Trendelenburg position after a midline incision lias 
been made from the umbilicus downward toward the pubis 
for about 10 to 12 cm After the peritoneal cavity is opened, 
the small intestine is packed off and the sigmoid and rectum 
are pushed to the left side and held there with a wide re- 
tractor The uterus, adnexa and bladder may then readily 
be inspected and palpated One may detect a complication, 
that can be remedied by a surgical procedure The region 
of the lower two lumbar vertebrae and the upper part of the 
sacrum is exposed to view In thm women, it is possible in 
some cases to see the presacral nerve immediately beneath the 
peritoneum Whether or not the nerve is seen, the parietal per- 
itoneum above and in the middle of the sacral promontory is 
elevated and incised with scissors This incision is extended 
upward for about 4 or 5 cm and for a similar distance down 
along the sacrum When the peritoneal flaps are pulled aside, 
a fibrocellular connective tissue layer will be exposed, covered 
by more or less adipose tissue This tissue can easily be sepa- 
rated from the peritoneum and the lower end of the aorta 
without danger It is m this layer that the presacral nerve 
lies With an aneurysm needle the tissue is elevated at the 
bifurcation of the aorta and the dissection is carried to a still 
higher level As this is done, it will be found that in most 
instances the tissue spreads out triangularly The middle 
sacral artery should be pushed away from the nerve, but if it 
is injured it can readily be ligated 

After the dissection is carried as high as it is desirable 
to go, the layer of nerve tissue is separated from the underly- 
ing tissue down past the sacral promontory into the pelvic 
cavity In this region the plexus has divided into two hypo- 
gastric nerves, hence it is necessary to dissect one of these 
nerves at a time At least 2 or 3 cm of each hypogastric 
nerve should be resected 111 addition to 4 or more centimeters 
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of the superior hypogastric and the intermesenteric plexuses 
The fibrous tissue layer, which contains the hypogastric 
nerves, is much more resistant than that which contains the 
presacral nerve As the dissection is earned out, nerve fila 
ments projecting outward will be encountered These should 
be followed as far laterally as possible before they are cut 
In most instances, ganglions will be included in the resection 
The dissected tissue should preferably be removed m one 
piece It is not necessary or advisable to hgate the presacral 
nerve or the hypogastric nerves before cutting them, because 
the only blood vessels in intimate contact with them are rnsig 
mficant vasa nervorum Very rarely does one encounter bleed 
ing that requires more than simple temporary pressure to 
check it (When the mesosigmoid is very short, care must 
be exercised to avoid injury to the inferior mesenteric vessels ) 
After the nerve is dissected, the posterior parietal peritoneum 
is sutured with plain catgut and the abdominal wall is closed 
in the customary way 

Thus far my associate and I have performed 50 sym 
pathectomies We have found that if all women who have 
excruciating pain associated with carcinoma of the cervix are 
subjected to this operation only about 50 per cent will be 
relieved of their pain However, if the patients are properly 
selected almost all will be freed of their pain 

The women who can definitely be relieved of their suffer- 
ing by sympathectomy are those who have pain m the middle 
of the lower abdomen, pain low m the back, rectal tenesmus, 
bladder pam and pain associated with vesicov aginal fistulas 
The women who cannot be helped much by sympathectomy 
are those who have pam in the sacrum due to fixation of the 
parametrium, pam referred from the region of the sacro-fliac 
joint into the thigh posteriorly and laterally, pam down the 
anterior surface of the thigh due to involvement of a gland 
in the obturator canal and pain due to hydronephrosis and 
b\ dro-uretcr 

Pelvic sympathectomy is also curative of most cases of 
intractable dvsmcnorrhea where every form of therapy has 
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been tried and failed Naturally this form of treatment for 
menstrual pam is heroic and hence it should be used only as 
a last resort 

Chordotomy — The operation known as chordotomy 
should be attempted only by one skilled in neurologic surgery 
The operation consists in the removal of a number of laminae, 
opening the dura mater and incising one or both anterolateral 
columns of the spinal cord as necessary If the incision in the 
cord is not accurately placed, the pam may not be completely 
relieved because insufficient fibers were sectioned or the motor 
pathways (pyramidal tracts) may be damaged, resulting m 
paralysis of the legs and interference with sphincter control 
I have had no personal experience with this operation 

Pam Following; Operation — There are occasional in- 
stances were distressing pam either arises or persists follow- 
ing an operation on the pelvic organs or m the lower abdomen 
If a second operation is performed because of the pam it sel- 
dom gives relief because usually no cause for the pam can 
be found In most of these patients, relief from the pam can 
be obtained by a pelvic sympathectomy 

Conclusion — Any procedure which will relieve women of 
excruciating or constant pam is worthy of a trial For the 
severe pam which is associated with malignancy of the female 
genitalia, drugs are unsatisfactory There are three operations 
which can give most of these women relief In the order of 
their simplicity they are the intraspmal (subarachnoid) injec- 
tion of absolute alcohol, pelvic sympathectomy and chordot- 
omy The subarachnoid injection of alcohol should be tried 
first because it entails the least risk and gives relief m the 
vast majority of cases Resection of the superior hypogastric 
plexus is more risky because it necessitates opening the ab- 
dominal cavity, but the risk is slight and the operation can 
be performed by 7 anyone with surgical experience Chordot- 
omy on the other hand requires special technical knowledge 

In addition to the unfortunates who have advanced carcin- 
oma there is a group of women who suffer inexorably during 
each monthly'- flow For those who have not been helped by 
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medication, dilatation and curettement and other means, the 
operation of pelvic sympathectomy offers instant relief in the 
majority of cases Likewise this operation will prove helpful 
in the cases where annoying pain follows an operation in the 
pelvis 
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SEPTIC SORE THROAT CLINICAL AND 
BACTERIOLOGICAL CONSIDERATIONS 

A severe type of tonsillitis is usually designated as septic 
sore throat Such marked reactions in the throat are par- 
ticularly striking in infections due to the hemolytic strepto 
coca From the point of view of serious and fatal complica 
tions the significant septic sore throat has been observed in 
epidemic form, as milk-borne septic sore throat Most spo 
radic cases appear as a mild sore throat or tonsillitis, but occa 
sionally a similar intense type is encountered resembling m 
seventy the epidemic form but not related to milk The com 
plications in such sporadic cases are often serious and deserve 
our special consideration 1 

Acute throat infections present an extremelv vanable elm 
ical picture Several factors determine the local and general 
symptoms These are, the virulence of the organisms, the 
dosage of these bactena, the amount of lymphoid tissue in the 
oropharynx and most important the reactivity of the patient 
Variations m these factors result in either mild or severe sore 
throat A large dose of virulent streptococci in a patient with 
considerable lymphoid tissue and a lowered general resist 
ance lead to a marked sore throat and general symptoms of 
sepsis that are characteristic of septic sore throat 

Etiology — The bactena most often involved in throat 
infections are the hemolytic streptococci In our experience 
SO per cent or more of the sore throat encountered in dailv 
practice appear to be due to the streptococci Apparentlv 
all human types of S hcmoljticus are responsible The strep- 
ms 
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tococa yielding scarlet fever toxin cause sore throat with a 
characteristic rash of scarlatina in susceptible persons In 
the Dick negative the streptococci may still be responsible 
for sore throat of a variable severity Severe septic types 
are often associated with the scarlet rash and m their tendency 
to complications and sequelae septic sore throat and severe 
scarlet fever behave alike The streptococci of erysipelas 
are also capable of producing sore throat These strains 
are more difficult to identif)' Erysipelas may originate from 
these streptococci invading the skin possibly through an abra- 
sion about the nose or ear, particularly if there is a sinusitis 
or purulent otitis media that complicates the throat infection 
The most severe type is observed m acute throat infections 
due to the encapsulated mucoid hemolytic streptococci known 
as Streptococcus epidemicus (Davis) These peculiar proper- 
ties identify these streptococci readily and have aided us 
greatly in investigating sporadic sore throat In milk-borne 
epidemics these streptococci have always been the source of 
the mastitis in the cow whose udder sheds millions of these 
bacteria per cubic centimeter of milk When raw milk con- 
taining S epidemicus is consumed the dosage of infection is 
massive and a very severe ty'pe of sore throat infection results 
Serious complications and an occasional death are associated 
with most milk-borne epidemics In sporadic cases due to S 
epidemicus the mode of infection is not through milk but 
through carriers or active cases The dosage of the infecting 
bacteria is much smaller therefore, than m the epidemic type 
and the reaction of the throat milder Occasionally the sore 
throat in the sporadic case may be severe and dangerous In- 
deed when a very severe sore throat is observed, the encapsu- 
lated streptococci should be suspected In a series of strepto- 
coccic sore throats of the sporadic type 10 per cent of the 
strains proved to be S epidemicus The complications and 
sequelae in this smaher group were more numerous and serious 
than m the other 90 per cent 2 

A large number of the streptococci causing sore throat are 
not identified with S epidemicus, S erysipelatus or S scar- 



SEPTIC SORE THROAT 


1145 


Latinae. Little is known about their epidemiology and distri- 
bution They may have considerable virulence and may cause 
sore throat and complications like that of the specific strepto 
cocci 

Among the organisms other than streptococci causing sore 
throat the pneumococa are most senous and often not recog- 
nized These encapsulated diplococa are often very virulent 
and responsible for an infrequent but severe sore throat that 
may be very septic in its behavior In two instances the pneu 
mococa were recovered from the throat and the suppurative 
lesions of the neck m patients who were desperately HL One 
succumbed and at autopsy the pneumococci were found in 
the pus associated with an extensive thrombophlebitis of the 
common faaal vein with its tributaries, and m the embohc 
abscesses of the lungs Staphylococcus aureus was isolated 
in pure form in four cases of sore throat 2 Together with the 
nonhemolytic streptococci they are the cause of a mild form 
of sore throat The diphtheria bacilli and Vincent’s spiro- 
chetes are responsible for a characteristic variety of sore 
throat, but often the assoaated streptococci and pneumococa 
may modify the throat condition and render the condition 
more septic 

The essential changes in septic sore throat occur m the 
lymphoid ring of the pharynx. The fauaal tonsils become 
enlarged, edematous and purulent exudation develops on the 
surface and in the crypts If the fauaal tonsils have been 
previously removed the lymphoid tissues of the pharynx and 
at the base the tongue become similarly in\olved The spread 
of infection may be in one of several directions The exten 
sion through the nasopharynx, the eustachmn tube, middle 
ear, mastoid and menmges has been well recognized and em 
phasized The pathogenesis of general sepsis has been less 
clearly understood So-called “primary streptococcus pent 
omtis” has been ascribed to a primarv hematogenous infec 
lion from the throat Recent studies h ne pointed out the 
|»ssibility of the streptococci passing through the depressed 
gastric juice unharmed to the intestine where they migrate 
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through the wall to the peritoneum The spread to the neck 
and large veins has also been recently pointed out Fatal 
cases of septic sore throat have been assumed to be the result 
of a septicemia from the throat, but careful study has shown 
that many develop sepsis from a thrombophlebitis that ex- 
tends from the vems of the tonsils to the common facial and 
jugular vessels The streptococcic pneumonia may therefore 
be embolic in origin, as well as the result of aspiration or 
fynnphatic extension along the bronchi 

Symptoms — It is needless to describe the symptoms of 
ordinary’- sore throat, but the striking features of the more 
severe and septic cases should be pointed out At the onset 
the fever may be high and pulse very rapid In one instance 
the temperature was 107° F Upon examination early the 
only finding in the entire examination may be a redness of 
the lymphoid structures of the mouth Swelling from edema 
and purulent exudation develop m twelve to twenty-four hours 
White patches and intense redness are noted on the second 
and third days The membrane m a streptococcus throat 
as a rule is readily wiped away although the orifices of the 
crypts may still appear as white spots after swabbing The 
pneumococcus produces a more adherent membrane resem- 
bling in this respect diphtheria Fever and tachycardia are 
sustained for three to five days and then drop slowly in 
two or three days Within this period adenitis, otitis media, 
peritonsillar abscess, parapharyngeal abscess, cellulitis of the 
neck, or peritonitis may develop Complications should be 
suspected if the patient is unable to open the jaws freely and 
tenderness and induration appear at the angle of the inferior 
maxilla In some instances with suppurative processes in the 
loose tissue of the neck, the lower jaw may be so restricted in 
its motion as to render examination of the throat difficult 
With complications, the fever and pulse rate remain high and 
the septic state more marked A severe chill or chills may 
be indicative of thrombophlebitic involvement of the veins 
of the neck In such instances pains in the chest, signs of 
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pulmonary involvement may appear quickly and lead to a fatal 
termination 

In patients without tonsDs the clinical picture due to iden 
tical bacteria is modified No doubt tonsdlectomized persons 
have less sore throat, but instead many have “colds” and upper 
respiratory infections In these individuals the streptococcus 
infection manifests itself usually with an abrupt onset, chilli- 
ness, fever 102° to 105° F and rapid pulse Prostration and 
muscular pains are marked as m influenza, but the pulse is 
rapid and not relatively slow in proportion to the temperature 
Upon examination there may be no findings except for some 
redness of the pharynx On the following day the lymphoid 
follicles may become swollen and covered with exudate Sore- 
ness of throat as a symptom often is absent or only evident 
as a raw feeling at the base of the tongue Cough and chest 
pains may develop, but the lungs and pleurae yield no signs 
of involvement. Pleuntis and pneumonia, in spite of these 
common symptoms, are unusual complications Adenitis is 
less common than in patients with tonsils, but otitis media is 
not infrequent In our experience cellulitis and thrombo 
phlebitis of the fatal type are observed only in the tonsillar 
forms of septic sore throat Persons with tonsillar tags de- 
velop sore throat with a cluneal picture in relation to the 
amount of lymphoid tissue still present between the tonsillar 
pillars Usually the tonsillar remnants become swollen, red, 
and covered with exudate 

Complications — These most often develop during the 
first week of illness Occasionally after a period of convales 
cence of a week or two a recurrent sore throat, fever and com 
plications of adenitis, otitis, etc , may arise At this stage, as 
the result of a possible state of hypersensitiveness to the strep- 
tococci, polyarthritis, endocarditis resembling the rheumatic 
type may ensue. In a similar way, erythema nodosum and 
acute glomerulonephritis may appear as sequelae In the 
patients with late complications and sequelae a careful exami 
nation of the flora of the throat will reieal the persistence of 
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the hemolytic streptococci in large numbers in swab cultures 
of the throat, but none in cultures made of the blood 1 

Diagnosis — The diagnosis of septic sore throat is not 
difficult Bacteriological examination to exclude diphtheria 
is very important To demonstrate the causative bactena, 
particularly the hemolytic streptococci, swab cultures should 
be made of the exudate of the throat, avoiding contamination 
from the saliva and sputum The swab should be streaked 
on the surface of blood-agar plates and m addition inoculated 
into melted tubes of blood agar which are poured into petri 
dishes The latter method will yield hemolytic streptococci 
that may be overgrown by other organisms on the streaked 
plates The poured plates also yield a more accurate picture 
of the relative number of streptococci To bring out the mu- 
coid encapsulated streptococci (S epidemicus) ascites fluid is 
added to the infusion blood agar m proportion of 1 part of 
ascites fluid to 5 of agar In severe cases with complications 
the S epidemicus is a frequent offender because of the more 
invasive character of the encapsulated organisms If sore 
throat appears m epidemic form, the epidemicus should be 
suspected and if found milk should be suspected as the source 
of the epidemic infection No epidemics have been reported 
as yet from pasteurized or certified milk Extensive epidemics 
continue to be traced to raw milk derived from cattle with 
mastitis due to S epidemicus 

The diagnosis of streptococcus sore throat may be difficult 
m connection with tonsillectomized persons Undoubtedly 
many person with respiratory infections are designated as in- 
fluenza which in reality'- are due to the Streptococcus hemo- 
lyticus If clinical features are inadequate for differentiation, 
a swab culture of the throat for hemolytic streptococci may 
aid in deciding the true chnical state 

In severe cases with apparent complications the recogni- 
tion of peritonsillar abscess, thrombophlebitis of the vessels 
are exceedingly important A chill, high fever, leukocytosis, 
inability to open jaws, pam and tenderness in the tissues about 
the angle of the jaw, all point to serious involvement The 
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diagnosis of thrombophlebitis is not easy, but if definite should 
be made quickly and decisively so that surgical ligations and 
drainage may be immediately instituted 

Prophylaxis and Treatment — In the epidemic form the 
source of septic sore throat is raw milk from a cow with mas 
titls due to a hemolytic streptococcus identified as S epi 
demicus To prevent further spread milk should be boiled 
until the responsible cow is located and excluded In the 
sporadic form, sore throat is spread bv contact with patients 
or carriers of dangerous streptococci It is necessary, there 
fore, to isolate acutely affected patients exactly as in scarlet 
fever If the patient is placed in the hospital because of the 
complications, these precautions should be insisted upon m 
order to protect other patients 

In active management of a patient the same measures are 
earned out as m ordinary tonsillitis The patient should be 
watched closely for the development of complications No 
specific antistreptococcus or antitoxic serums are available for 
all cases and in their absence one would be justified to employ 
a polyvalent streptococcus serum or even the scarlet fever 
antitoxin in the more serious cases, particularly when com 
plications develop In some instances it has been possible to 
employ convalescent serum or blood transfusion from persons 
who have recently recovered from sore throat Our experi- 
ence with convalescent scarlet fever serum m severe compli 
cations from septic sore throat is limited 

The treatment of the suppurative complications of the neck 
and the thrombophlebitis of the facial veins require the serv- 
ices of a surgeon who has thorough knowledge of the ana- 
tomical relationships of the structures of the neck to the 
lymphoid tissues of the throat Ligation of the facial and 
jugular veins in severe septic types with chills may be a life- 
saving procedure. 

Convalescence in sore throat is often neglected and nny 
result in the appearance of complications and sequelae in the 
third and fourth weeks after the onset If the throat remains 
deep red, the tonsils large and edematous, there is good indi 
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cation that the streptococci are still present in the throat and 
capable of causing additional trouble A swab culture should 
be made to ascertain 1 their presence If large numbers appear 
on the blood-agar plates, the patient should not be permitted 
to return to his activities and should be watched carefully 
Often with the utmost precautions these carriers will develop 
polyarthritis, endocarditis, erythema nodosum or acute glom- 
erulonephritis Antiseptic gargles should be tried in an effort 
to influence the earner state If the patient is tested with a 
killed suspension of the streptococci mtradermally he may yield 
a strong reaction indicating a possible state of allergy to the 
streptococci In such instances desensitization may be tried 
by administenng minute doses of the vaccine mtradermally 
or subcutaneously Sensitization may be so marked that ex- 
tremely small doses, 100,000 or less, are necessary to avoid 
reactions 

Following the acute and the allergic stages of sore throat, 
the throat may still harbor streptococci in the tonsils Such 
throats may reveal enlarged red tonsils and may be associated 
with arthritic pains, and enlarged cervical glands These per- 
sons are carriers of dangerous organisms that may spread the 
disease to others After at least an interval of six weeks fol- 
lowing the acute sore throat a tonsillectomy will terminate 
the carrier state and frequently relieve the patient of his joint 
pains 3 
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THE TREATMENT OF SEPSIS AND PYEMIA FOLLOWING 
TONSILLAR INFECTIONS 

“In hunting for pus deep in the neck find the Lincoln 
Highway — that is, the carotid sheath — and follow it It is the 
natural highway for pus and for the surgeon in pursuit of pus 
“All of us have known almost from the cradle, that the 
great vessels of the neck are found under the inner edge of 
the stemomastoid muscle It took me a long time, however, 
to sense the fact that the posterior belly of the digastric 
muscle is an equally sure guide to the great vessels high in 
the neck.” — Mosher 

Sepsis may be defined as the presence of bacteria and their 
products within the circulation By pyemia is meant the 
presence of bacteria in the blood stream and their localization 
in distant parts of the body with the formation there of ab- 
scesses In the last decade and a half, it has become mcreas 
fngly evident that sepsis and pyemia not rarely follow acute 
tonsillitis and acute suppurations about the tonsils If rec- 
ognized early and treated efficiently, the mortality from these 
severe systemic infections can be considerably lowered Be- 
fore considering the treatment which is always surgical, a 
brief review of the anatomy of the involved region, the pathol 
ogy and the manner of spread of these infections is desirable 
The tonsil lies upon the superior constrictor muscle, sepa 
rated from it by a layer of connective tissue which is part of 
the pharvngeal aponeurosis In surgical removal of the tonsil, 
a portion of the aponeurosis, dense in character, clings to the 
tonsil and is called the "capsule ” 


iiji 



1152 


SAMUEL J PEARLMAN 


When a tonsillar infection spreads beyond its original con- 
fines, that is, when a tonsillitis becomes a peritonsillar abscess, 
the new inflammation is confined to the connective tissue abo\e 
described, between the tonsil and the superior constrictor 
muscle 

Should one of these extratonsillar inflammations spread 
and in one way or another pass through the superior constric- 
tor muscle, the process is now m the deep tissues of the neck 
m an area called the parapharyngeal or pharyngomaxillary 
space or fossa It is the invasion of this territory which is 
characterized by signs of sepsis m addition to other symptoms 
and which is so dangerous to the life of the patient 

The anatom}'- of the parapharyngeal space or fossa has 
been concisely and admirably described by Mosher “The 
inner boundary of the fossa is the superior constrictor with 
the tonsil attached to it The outer boundary below is the 
internal pterygoid muscle lining the inner surface of the 
ascending ramus of the jaw and mating the masseter on the 
outside The outer boundary above is the parotid gland, the 
gland at this point not being covered with fasciae Posteriorly, 
the prevertebral muscles and the prevertebral fascia bounds 
the fossa The fossa is divided into unequal parts by the 
styloid process and the muscles rising from it These are m 
front of the gfeat vessels and protect them On the posterior 
wall near the middle line on the front face of the second cer- 
vical vertebrae, there are two lymphatic glands which drain 
the nose and the upper pharynx and are m chain with the 
deep cervical glands ” 

The anterior or muscular or prestyloid compartment con- 
tains no large vessels or nerve trunks It communicates with 
the parotid space through a defect in the fascia of the latter 
and is m close relationship to the submaxillary fossa 

The posterior, vascular or retrostyloid compartment con- 
tains the carotid arteries, the jugular vein, the glossopharyn- 
geal, vagus, hypoglossal, spinal accessory and the cervical 
sympathetic nerves 

It is clear that pus m the posterior or vascular compart- 
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ment, hence, has a clear pathway from the skull and its con- 
tents above, to the mediastinum below 

There are at least three ways by which a tonsillar or peri- 
tonsillar infection may invade the parapharyngeal space The 
first is by means of a retrograde thrombophlebitis of the ton 
sillar veins to the internal jugular vein The second is by 



Fig 127 1 — Cross section ot the neck at through the second cervical vertebra 
showing the pharyngommdllary or pain pharyngeal space. (After Mosher ) 
1 Parotid gland 2 parapharyngeal space J masseter muscle 4 Internal 
Pier) gold musde 5 great veasels 6 lymph nodes 7, prevertebrni muscles 
8 superior constrictor muscle 9 toMfl 

wa >' of a lymphangitis and lymphadenitis producing, because 
of the close attachment of the deep cervical glands to the 
Internal jugular vein, first of all a phlebitis and then a throm 
•“sis of the vein The phlegmonous changes following a lym 
phangitis may also attack the veins secondarily Finally, by 
direct extension, through the superior constrictor muscle, pus 

TOI. nt— 73 
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from a peritonsillar abscess or pus produced by breaking down 
of inflamed glands, may involve the fossa and bathe its con- 
tents, attacking with ease the jugular vein because of its thin 
walls Combinations of all these three types probably exist 
in most instances 



Fig 128 — Dissection of lateral aspect of neck and pterygoid region (After 
Bock) 1, External ptengoid muscle, 2, internal pterygoid muscle, 3, digas- 
tric muscle, 4, stjlohjoid muscle, 5, h>oid bone, 6, external carotid artci} 


The symptomatology of parapharyngeal space infections 
may be best handled, perhaps, by describing a typical case 
Following an attack of tonsillitis, a patient develops a pen- 
tonsillar abscess The usual treatment directed toward this 
condition fails to give speedy relief Inability to open the 
mouth widely or trismus appears Now trismus is a common 
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symptom of peritonsillar abscess, but it disappears quickly 
after drainage has been instituted Its persistence, in spite of 
adequate drainage, or its reappearance after having previously 
disappeared frequently means that the infection has spread 
beyond the usual area involved in the ordinary quinsy Its 
presence in parapharyngeal space infections is due to an m 
flammatory infiltration involving the internal pterygoid muscle 
which forms one of the walls of the space 



Fla. 129 — The parapharyngeal Epacc from behind The pharynx bar been 
opened (After Boct ) 1 Internal pterygoid muscle one of the boundaries 

of the apace, 2 parotid gland showing its close relaUonahip to the apace. 

Fever soon appears It is usually septic in type, but may 
be high and continuous Chills are usually present and come 
with increasing frequenev A chill at the onset of a tonsil 
htis or peritonsillar abscess is not uncommon Repeated rc 
currence of chills, however, is an ominous sign, and should 
cause the physician to ertend every effort to arrive at a satis 
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factory explanation He must be sure to rule out leukemia, 
agranulocytosis, pneumonia and all other conditions which 
could produce this state of affairs 

Most of the time in addition to above symptoms, a brawny 
induration develops in the neck about the angle of the jaw 
Rapidly progressing types and those in which the chief pathol- 
ogy is a retrograde thrombophlebitis from the tonsillar veins 
to the internal jugular vein may show 7 little or no external 
swelling m the neck They 7 may, however, show some tender- 
ness along the course of the vein The more slowly progres- 
sive and benign forms, as a rule, are accompanied by the 
above described induration Careful inspection of the phar- 
ynx, furthermore, may show some bulging of the lateral phar- 
yngeal wall on the affected side, and the homolateral soft 
palate may be sluggish m its movements In addition, there 
will be considerable pain and difficulty on swallowing 

Having established to his satisfaction that the deep tissues 
of the neck have been invaded, what is the surgeon to do? 
The treatment resolves itself chiefly into two parts Pus is 
to be evacuated and a thrombosed jugular vein must be hgated 
or rather resected In most uncomplicated instances, adequate 
drainage is sufficient to cause a disappearance of the symp- 
toms If, following drainage, there is not the expected relief, 
the internal jugular vein must be inspected and properly 
handled 

In those cases wherein the pathology is primarily a throm- 
bosis of the internal jugular and there is no evidence of 
pus in the parapharyngeal space, one proceeds at once to the 
resection of the vein 

Some authorities insist that m addition to the above the 
tonsil on the diseased side should also be removed In the 
event both tonsils are involved, it becomes more difficult in 
the absence of external signs to determine which internal 
jugular vein is involved It is recommended under these cir- 
cumstances first to explore the side on which the tonsil appears 
to be most involved 

Pus may 7 be reached and evacuated m a number of ways 
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The abscess may be evacuated by way of the pharynx After 
preliminary tonsillectomy a long curved hemostat is thrust 
at the point of greatest bulging through the superior constrictor 
muscle into the parapharyngeal space Such a procedure, 
according to Hall, will m all probability reach only the an- 
terior compartment of the space. A general anesthetic should 
not be used, for the danger of asphyxia is great Infiltration 
anesthesia is risky because additional infection may be earned 
through the infected field into the deep tissues It is better 
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Fig 130, — 1 Incision f 0 r “simple” Incision In tie Glustrmtion tie dotted line 

is somewhat long and too high 2 Incalon as advocated b} Mosher 

to apply cocaine locally, and in addition to obtain some blunt- 
ing of sensation by anesthetizing the sphenopalatine ganglion 
as recommended by Guttman for the opening of peritonsillar 
abscesses It is obvious that the pharyngeal approach is of 
limited value and is not applicable in the absence of a pbaryn 
goal swelling, it needs to be preceded often by a preliminary 
tonsillectomy, frequently in the presence of a peritonsillar 
abscess 

The external approaches are usually favored b} men of 
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experience They should be used most of the time and when 
there is no pharyngeal lead or when the results of opening 
by way of the pharynx are not satisfactory after a wait of 
twenty-four to forty-eight hours The “simple” external ap 
proacli may be used at times with satisfaction The angle of 
the mandible is found two fingerbreadths below the lobule of 
the ear and on a Ime with the mastoid tip A vertical incision 
is made just behind the angle through the skin and subcutane- 
ous tissues A curved hemostat or scissors carried m an up 
w r ard and inward direction through the deep fascia on to the 
internal aspect of mandible, 1 e , along the internal pterygoid 
muscle (Batson), enters the parapharyngeal space Neither 
of the two above approaches permits inspection or treatment 
directed toward the internal jugular vein 

On the contment, especially in the Germanic countries, the 
approach popularized by Marschik is used almost exclusively 
The skin incision is along the anterior border of the sterno 
mastoid muscle, with its middle at the level of the angle of 
the mandible The deep cervical fascia is exposed, and at the 
level of the angle of the jaw is incised or opened by blunt 
dissection in the direction of the skin incision Further orien- 
tation depends on finding the stylohyoid muscle and the tendon 
of the digastric mucles These are beneath the angle and 
run from above and behind downward and forward At this 
point the tendon of the digastric perforates the fibers of the 
stylohyoid Both muscles are retracted downward Upward 
and forward blunt dissection exposes the anterior parapharyn- 
geal space Blunt dissection with a forceps or finger beneath 
the digastric carries one to the posterior paraph aryngeal space 
and the carotid sheath Following the stylohyoid the finger 
palpates the styloid process and may be carried upward to the 
base of the skull 

In this country, Mosher’s advocacy of the submaxillary 
fossa approach to pus deep m the neck has made a deep im- 
pression He recommends a generous T-shaped incision The 
shm flaps are retracted and the lower border of the submaxil- 
lary gland defined The gland hes between the two belhes of 
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the digastric muscle as m a sling, and is lifted upward The 
facial vein is tied and cut The finger or blunt forceps ear- 
ned upward beneath the postenor belly of the digastnc muscle 
finds the carotid sheath and pus if it is present The styloid 
process is easdy palpable and pus accumulations about the 
base of the skull may be reached This exposure, better than 
the preceding one, allows for examination of the base of the 
tongue, and the floor of the mouth as well as the entire neck 



Fig 131/ — Operative approach according to ManchR. (After W rarely ) 
1 Steruomastold musde 2 digastric muscle 3 stylohyoid muscle 4 stylo- 
glossus muscle 5 stylophnryngeus musdc 6 loose fascia of the pharynx 

from the base of the skull downward The internal jugular 
vein is easily inspected and ligation and resection earned out 
(See Fig 130) 

Finally, the parapharyngeal space may be exposed after 
kramm’s recommendation by a retromandibular approach 
This has the claimed advantage of exposing the parapharyn 
geal space from the base of the skull to the angle of the man 
dible, and is said to be quite e ixy to do The incision is car- 
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ried through the skin at the anterior border of the sterno 
mastoid muscle from the tip of the mastoid to 2 cm below 
the angle of the jaw Great care is necessary at this point 
to define the lower pole of the parotid gland, which is freed 
by blunt dissection and carried forward Beneath and medial 
from the sternomastoid muscle the posterior belty of the digas 
trie muscle now appears 

Somewhat deeper and more medial the internal jugular 
vein appears One or 2 cm m front of and somewhat medial 



Fig 132 — Dissection of parotid region (After Tandlcr ) In the « 
posure as ad\ocatcd b\ Kramm, the lower and posterior border of the parotid 
gland is dissected free and pulled upward and forward 

to the vein the styloid process is opened by blunt dissection 
and the process cleared from its tip upward as high as possible 
A small or medium-sized nasal speculum is passed into the 
prepared cavity with blades closed When the speculum is 
opened the styloid muscles separate, the styloglossus ante- 
riorly, the stylohyoid posteriorly, and the whole anterior para- 
pharyngeal space is exposed Further use of the speculum 
exposes the vascular sheath back of the styloid process 

The advantage of this exposure is that it brings one to the 
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center of the infected area The greatest difficulty is en 
countered at first in freeing the lower pole of the parotid 
gland Thereafter the dissection proceeds with ease The 
styloid process, a most important landmark in these exposures, 
is easily exposed and no large vessels are m the way except- 
ing the internal jugular vein which one is anxious to see and 
handle surgically, if necessary 



Fig 133 — -Exposure of parapharyngeal space as advocated by Kramm 
1 Parotid ghnd 2 parapharyngeal space 3 at> loid process 4 stylohyoid 
muscle 5 digastric muscle 6 Internal Jugular vein 7, sternomastold muscle 
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JAUNDICE A BRIEF DISCUSSION OF DIAGNOSIS FOL- 
LOWED BY A PROPOSED MEDICAL MANAGEMENT 

The principal decision which a physician should hasten 
to make when he sees a patient with jaundice is whether to 
advise surgery or try medical management It is just as lm 
portant in this year of progress and laboratory enlightenment 
to elicit a most detailed and careful history as it ever was 
before The interpretation of the many tests to measure liver 
function still depends on the clinical conditions as shown by 
the history, the physical examination, roentgen studies, and 
the usual laboratory procedures If surgical measures are 
finally chosen, it is usually our experience that patients seem 
instinctively to refuse or defer an operation m painless jaun 
dice This patient deferred several times Medical manage 
ment must be advised not only to help the condition if it can 
be helped, but to uncover latent symptoms so that the con 
ditions difficult to diagnose, primary carcinoma of the bile 
tract, carcinoma of the head of the pancreas, and silent stone, 
will not be allowed to develop past the point of helpful surgery 

The patient I am showing you today illustrates the neces 
sity of briefly reviewing the increasing physiologic knowledge 
of the liver and bile tracts so that we may benefit by better 
clinical judgment Today we can bring out only an occasional 
point so completely discussed by Ivy 1 in his recent review 
with a bibliography of 553 articles covered Each year, 
through advances in the fact finding sciences of physiology 
and pathology, we are able either to discard or justify our re- 
maining clinical concepts 
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The decision as to policy of treatment which we faced in 
this patient is a common dilemma Even with our better 
understanding of liver processes it is still difficult to be cor- 
rect in the choice of either medical or surgical treatment of 
jaundice To illustrate these points m differential diagnosis 
I will tell the story of C S 

This stronglj built, well-nourished man, fifty years of age, came to our 
clinic m February, 1933 He was deeply jaundiced, had no pam, not 
very sick, and complained only of some fatigue, belching and constipation 
He remembered having a painful jaundice five jears before which cleared up 
m a few weeks without surgical aid As he recalled his sensations in the 
previous attack, he d d not seem much impressed by the pain but alwajs 
pointed to the right costal margin He did not recall radiation to the shoulder 
blade It was definite that the first attack under our obscr\ation was at least 
less painful as he senses only an epigastric fulness He stated that he lost <10 
pounds during seven weeks In December, 1932 he lost ha appetite Following 
this, the jaundice began wath a slow insidious onset He was never seriously 
ill nor bad he ever noted any gastro-intcstinal symptoms except for h.s 1928 
jaundice He had been m perfect health from 1928 to December, 1932 There 
was nothing m his habits or occupation to suggest contact with carbon tetra- 
chloride, chloroform, tnbromcthanol, phenylhydraaine, phosphorus, or trini- 
trotoluene He w r as a machinist, never drank alcoholic beverages, not even 
coffee He went to bed carlv, had a happ> home life with good cooking and 
never worried As he never took any kind of medicine we could rule out 
the other toxic jaundices due to the cmchophens and arsphcnamines He had 
eaten few carrots and no mushrooms Some of the above conditions have been 
discussed by C A Elliott 1 and Walter Nadler, 5 Starr, 1 Bloch and Rosenberg* 
and Carroll, 0 which form a good background for clinical understanding of the 
liver and bile tracts 

Physical examination showed no fever or enlargement of the spleen There 
was no history of intermittent fever with chills as with a “ball valve” stone 
m the common duct He did not have the greenish-yellow color as in Gaucher’s 
disease and the normal spleen definitely ruled that out A negative Wasscr- 
mann test turned our minds from a luetic cause of jaundice A coincident 
Banti’s disease was ruled out by the absence of spleen enlargement and hypo- 
chromic anemia There were no other signs of decompensation to go with the 
jaundice associated with a failing heart There were no enlarged collateral 
veins visible beneath the skin of the abdomen and not enough enlargement 
of the liver to suggest cirrhosis The liver edge was smooth, enlarged three 
fingers and verj faintly tender There were no hard nodules and not enough 
enlargement of the liver to suggest the jaundice from a liver so full of metastases 
as to bring on jaundice This condition is usually quite terminal and easy 
to diagnose by a careful search The gallbladder could be palpated and was 
not tender With no fever it is hard to conceive of yellow fever I have seen 
a patient wath undulant fever who had coincident mild jaundice but again 
we can rule this out 
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The usual blood studies ruled out the jaundice with pern 1 do us anemia 
sickle cell anemia and very probably hemolytic jaundice The patient had 
never noted blood In the urine and our tests showed none so that paroxysmal 
hemoglobinuria could be ruled out. Malaria was not found and there were 
no symptoms or history suggestive of 1 blackwatcr fever ” The liver did not 
seem Urge enough to consider this a typical example of Hanot’s cirrhosis 
Apparently obstructive back pressure must either be quite marked or of a 
long duration or occur In a vulnerable liver to produce this old clinical pic 
tare In Well's disease there is usually fever albuminuria and more malaise 
and aches than this patient had After considering this array of dim cal dis- 
orders together with a few not mentioned such as Laennecs cirrhosis and 
Hodgkin s disease I think you will agree in a movement toward pure pathology 
and physiology to simplify such a subject as this 

There arc several diseases not yet ruled out even with the complete gastro 
intestinal roentgen study These are aneurysms of the hepatic artery dormant 
echinococcus cyst and peritoneal adhesions Primary tumors of the gall 
bladder or bfle tracts or the pancreas are consistently missed bv the best roent 
penologists Gallbladder visualizations are risky procedures in jaundice One 
was done on this patient largely for academic purposes after the jaundice had 
subsided somewhat No stones were seen the gallbladder partially filled and 
was very slow in emptying 

Surgery was advised because of a provisional diagnosis of possible car 
emoma, although the history would Indicate a silent stone with partial obstruc 
tion and secondary hepatitis The patient decided to assume the risk of 
deferring the operation which gave us the opportunity of using the usual 
liver function tests Time does not aDou the interpretation of each one during 
the course of observation from February 1933 to May 1935 During each 
of the three attacks which occurred the urine was dark the stools light The 
putnc contents were examined frequently for the two year period and showed 
* Irce add of 40 to 60 at first gradually falling to 30 to 40 since August 1933 
lowing the lint three weeks after each attack the benzidine test was positive 
In the stomach contents and stools and at other times was negative 

Recently there has been an increasing interest in liver 
function tests accompanied by a widespread increase m their 
us® These tests are certainly an effort in the right direc- 
bon Many times they are ordered by a busy physician as 
port of his ritual, in much the same way as useless metabohe 
mtcs They may be blamed aftenvard for a bad decision 
which should have been based on more simple and obvious 
observations As it turned out later in this instance they, to- 
gether with the time elements, helped guide us to a better pre 
operatic e diagnosis than the provisional one of carcinoma, 
owe of them require a highly trained laboratory staff and 
some are so complex as to lead to error The interpretation 
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is extremely confusing in a mixture of pathological conditions 
such as slight obstruction with moderate hepatitis 

The icterus index is quite simple and measures the yellow 
color of blood serum m units as compared to a 1 10,000 
potassium bichromate solution It is more satisfactory than 
skin color which changes shade slowly It will show an in- 
crease in jaundice when urine does not always reflect the 
change The abnormal readings begin at about 15 and are 
said to go over 300 It is difficult for us to make what we con- 
sider accurate readings over 200 This patient’s maximums 
were 130, 80 and 160 m the three attacks If it changes rap 
idly, we may allow ourselves to think of a changing obstruc- 
tive process 

The van den Bergh reaction was taken up m this country 
soon after the World War The apex of exact interpretation 
m the effort to differentiate medical from surgical jaundice 
was reached about 1929 to 1932 We have come more and 
more to use the results of this test cautiously In obstruc- 
tion the rise from a normal reading of 1 to 3 mg rapidly 
rises to 15 to 30 In silent stone this does not differentiate 
from obstruction by neoplasm In obstruction the immediate 
direct van den Bergh was supposed to be positive, the indi- 
rect positive A delayed direct reaction was interpreted as 
reflecting a hemolytic form of jaundice Where both obstruc- 
tive and nonobstructive forces were supposed to be taking 
place simultaneously, as m toxic and infective jaundice, the 
biphasic reaction should occur Jaffe’s conception of so-called 
catarrhal jaundice being primarily a hepatitis which we be- 
lieve is correct, makes such interpretations most complicated 
and unsound I believe until we know more, the practitioner 
should use more simple criteria In most instances the mtra- 
hepatic damage has already begun to give the delayed direct 
reaction by the time the doctor is able to see the patient and 
make the test Our patient showed 16, 5 and IS in the three 
attacks When considered together with the icterus index, 
we would think perhaps that the first attack was approximately 
60 per cent obstruction and 40 per cent hepatitis, the second 
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largely hepatitis, and the last mostly obstruction with some 
hepatitis As it happened this man was about correct, but 
such interpretations might just as well have led us astray 
unless we carefully questioned and examined the patient 
N C Gilbert has tried injecting bihrubin 1 mg per kilo into 
patients to study the degree of hver embarrassment Bib 
rubin is very expensive and we consider this only as a “re 
search step” in hver studies We did not make this study in 
this particular case, although it should have been done 

The bromsulphalein test as described by Serby and Bloch 6 
may be of use in the diagnosis of carcinoma of the head of the 
pancreas 

The blood cholesterol determinations are of some interest 
to those of you having technicians who make no errors This 
is especially true when cholesterol esters are studied When 
the hver is embarrassed the cholesterol usually removed by 
the hver is found increased in the blood stream In obstruc 
tion the cholesterol goes up rapidly from the normal level of 
180-200 to as much as 500 mg If at the same time the choles 
terol esters decrease disproportionately, * e , more than their 
40 per cent drop to 20 per cent or less, it makes us suspect 
that mtrahepatic damage is increasing in proportion to the 
obstructive process This is clearly described by Ottenberg 

The galactose tolerance test depends on measuring the 
loss of efficiency of the hver as a factor m carbohydrate metab- 
olism After 40 Gm of galactose is given under basal meta 
bolic conditions about 3 Gm or less comes out in the urine in 
five hours If more is excreted, we may conclude that at least 
something is deficient in carbohydrate metabolism, perhaps 
the hver This would not help us m choosing either medical 
or surgical management of jaundice, but it has a distinct place 
m metabolism clinics to further knowledge 

This patient was jaundiced for seventeen necks m his first 
attack m the winter and spring of 1933 This persisted m 
spite of (he medical management to be described later He 
cleared up, fell uell from June 1933 to JuH, 19 j 4 He nns 
' cr t conscientious in lus clinic visits for gastric ind stool 
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analyses during the entire interim He followed his diet most 
of the time In July, 1934 the weather was very hot and 
jaundice recurred (the second attack referred to in discus 
sion of hver function tests) This attack lasted only three 
weeks and was probably just a simple hepatitis with little ob- 
struction as hinted by the icterus index and van den Bergh 
All went well with him until he contracted an influenzal attack 
in January, 1935 He continued his work and felt very bad 
for a month, at which time he slowly redeveloped his jaundice. 
In February, 1935 he had more epigastric heaviness, but no 
actual pain Thus the history of influenza suggested that 
hepatitis was the strongest factor, but the hver function testa 
pointed more to obstruction 

The many tests he had undergone were again explained 
to him and a third invitation for surgery was presented him 
A note in the record at this time reads “If there is a neo- 
plasm it is not a fast growing one ” The diagnosis became 
partial obstruction of the common duct with recurring hepat 
itis The patient consented and operation m March, 1935 
disclosed a small stone partially obstructing the ampulla of 
Vater with probable mild hepatitis The surgeon thought it 
inadvisable to remove a section of hver for study There 
were a few very small stones m a large thickened gallbladder 
The stomach and duodenum seemed normal to Dr H E Jones, 
who performed the operation Cholecystectomy was per 
formed and the patient made a good recovery and has felt 
well since 

We may conclude from this that a hepatitis or so-called 
catarrhal jaundice was secondary to a partial obstruction Jbe 
hver vulnerability was probably caused by a residual infec- 
tion following the first obstruction in 1928, or the partial 
obstruction off and on since Difficulties arose when the pa 
tient became fatigued, during hot weather, after cold infec- 
tion, or after dietary indiscretions 

At the time this patient came to the clinic in 1933 we were 
on our ninth year in trying a new type of management for 
embarrassed livers and low-grade gallbladder inflammations 
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with or without stones It may be briefly described in three 
stages and should be used only when medical management 
seems advisable after careful study 

In the presence of jaundice we follow conventional lines 
of absolute rest, plenty of fluids, excess carbohydrates, mtra 
venous glucose, and rarely intravenous calcium gluconate 
We are sparing in the protein allowance and begin a bland 
creamy diet described later as the jaundice subsides Dechohn 
or Epsom salts are not given m an active jaundice 

When the jaundice has subsided the first stage of manage 
ment for all low grade gallbladder disorders and liver dys 
crasias is gradually begun This is virtually a strict hourly 
feeding ulcer management including the usual cream, eggs, 
cereals, custards, gelatins and butter with three pureed cooked 
vegetables and two pureed cooked dried fruits If there is 
pain, refer to surgery The calories are gradually increased 
according to the patient’s tolerance to about 3000 daily Most 
authorities do not believe that the bile tract empties, such as 
cream, butter and eggs, should be used This clinical man 
agement follows Ivy’s and Jones’ idea that overcoming stasis 
without quite overloading the embarrassed liver’s ability may 
help rehabilitation toward its natural physiologic function 
From our studies we believe the stomach outlet is usually in 
difficulty at such a time and should be protected by the small, 
frequent, neutralizing feedings Remember the positive ben 
zidinf tests in the gastric contents for the first few weeks of 
each attack in this patient. Antispasmodics, such as tincture 
of belladonna, with phenobarbital arc used routinely 

The second stage of management is withheld until the 
patient has nearly recovered and occult blood has been absent 
from the stools and stomach for some time. This is the addi 
bon of tnal teaspoonful doses of Epsom salt or % teaspoonful 
doses of magnesium oxide replacing feedings at the estimated 
emptying time of the stomach The patient should never be 
purged, and the amount should be cut down if more than one 
or two bowel movements per day result If no pain, continue 
the first stage of medical management If pain results, refer 

VOL. 15—74 
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the patient to surgery This stage is as much diagnostic as 
therapeutic and answers the requirements for a management 
which will bring out latent symptoms 

The third stage is used only after the jaundice has gone 
and the patient reverts to the chronic bile tract and liver 
dyscrasia classification This is the addition of decholin to 
the first stage treatment According to K K Jones, this 
markedly increases bile flow m dogs If there is pain, refer 
to surgery, if not, either continue on stage one or stage three 
Some of the most interesting findings m this management 
have been the gratifying results on the gallbladder dyscrasias of 
which there are a surprising number These usually occur 
without jaundice Psychic management with antispasmodics 
stronger than usual are of great assistance to the patients 
The interrelation of diseases of the liver and bile tracts 
to duodenal disorder cannot be overemphasized We should 
seek always to protect stomach and duodenal lining m any 
treatment for jaundice or associated disorders We should 
give every possible aid to smooth natural bowel peristalsis 
by avoiding any cathartics (except for diagnosis) The 
pureed cooked vegetable and dried fruits plus mucilose or 
metamucil can do a great deal m avoiding spasm of the bile 
tracts This avoids back pressure and stasis which probably 
helps in the rehabilitation of inflamed liver cells and bile 
passages 
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THE TREATMENT OF BRONCHIECTASIS 

Dilatation of the bronchi was first called to the atten 
bon of Laennec by his pupil Cayol In 1819, in the first edi 
bon of “Traits sur l’auscultabon mediate” Laennec spoke of 
it as an extremely rare disease By 1826 he had become 1 m 
pressed with its frequency From that time until the present, 
as attenbon has been drawn to it and diagnostic methods have 
been developed, there has been a progressive recogrubon of its 
true incidence Today it is known to stand second only to 
tuberculosis as a cause of chrome cough In some hospitals it 
has been found in 7 per cent of all autopsies It is probable 
that in this present gathering of 50 people there are 3 or 4 af 
footed with it and I am certain that one rarely lectures on the 
disease to a class of medical students without having one or 
more come up afterward and say that they have the symptoms 
described 

Bronchiectasis vanes greatly in the severity of the symp- 
toms which it produces Fortunately many cases are mild and 
those so afflicted lead long and active fives scarcely incom 
moded by their slight morning cough and expectoration In 
'ts severer form, and the seventy of the symptoms seems to 
btar little relabon to the size of the dilatabons, it is a terrible 
“ n d distressing afflicbon, the frequent coughing spells, the 
mil breath and the necessity of expectorabng great quantities 
0 'etid sputum rendering the subject a social outcast While 
e ™r, emaciabon and systemic symptoms are extremely rare 
an d mo3t pabents, even those with profuse expectorations, 
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appear to be in good health, the disease does threaten and 
shorten life In a series of 200 cases which I studied, SO per 
cent began before the tenth year, but of those over forty years 
old few or none dated the onset to childhood This suggests 
that most of those affected m childhood succumbed to pneu 
moma, lung abscess, bram abscess or some of the other com 
plications of the disease before reaching forty 

Bronchiectasis is one of the most difficult diseases to treat 
Success is usually partial and often slight The dilatations 
are permanent deformities which can be cured only by excision 
of the lung, and the chronic bronchitis is usually extremely 
resistant While any one of a variety of remedies may give 
startling results m an occasional instance, too often all reme- 
dies fail Today I wish to speak particularly of the treatment 

Sydenham wrote ‘T have come to this conviction — that 
those who have directed their eyes and their minds the most 
accurately and diligently to the phenomena of disease will 
excel in eliciting and applying the true indications of cure” 
Having in mind this practical attitude toward clinical obser 
vations, I wish today, while speaking of bronchiectasis, to 
concern myself not with the dilated bronchi or their forms 
or causes, but with the chronic bronchitis to which they pre 
dispose Dilated bronchi neither produce symptoms, impair 
health nor threaten life They do favor the establishment of 
chronic infection and it is this that is the true disease Since 
it is the bronchitis which must be treated, a consideration of 
its pathogenesis — the factors which favor its inception and 
determine its chromcity — should point the way to logical and 
successful treatment 

In all of the body cavities and tracts there are four con 
ditions which incite infection and maintain it in a chronic 
state These are 

1 Interference with the normal evacuation of secretions 

2 Persistent reinfection 

3 The presence of a foreign body 

4 Infection with tubercle bacilli or other resistant or- 

ganisms 
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In bronchiectasis the normal mechanisms for evacuation 
of secretions, the ciliary action of the epithelium and the pen 
staltic contractions of the bronchial musculature, are de- 
stroyed These being out of function, gravity favors the accu 
mulatlon and stagnation of secretions and the development of 
chronic infection The role of gravity is of the greatest im 
portance. Bronchiectasis is rare in any part of the lungs save 
the posterior and most dependent portions of the lower lobes 
When it does occur in the upper lobes the etiology is either 
parenchymal fibrosis or bronchial obstruction and upper lobe 
dilatations are rarely compbcated by chronic bronchitis or 
profuse secretion These facts justify one in surmising that 
bronchiectasis, usually m its etiology, and practically always 
in its clinical manifestations, is a disease of posture — one of 
the many untoward results of man’s assumption of the un 
natural erect and supine positions Whether or not gravity 
so hinders evacuation as to produce the dilatations or the dis 
eases which produce them, it is certain that once the bronchi 
are dilated and the ciliary and peristaltic mechanisms com 
promised, gravity is the chief cause of the accumulation of 
secretions and the persistence of infection 

Persistent reinfection sometimes causes bronchiectasis and 
practically always plays a part in maintaining the infection 
Chrome sinusitis is recognized as a cause of the disease and 
in nearly every case of bronchiectasis the sinuses are invohed 
In some instances they are the etiological factor and in others 
are secondarily infected from the continual spraying of the 
upper respiratory passages with the raised secretions In all 
eases the chrome postnasal discharge adds constantly to the 
infection in the dilated tubes 

Foreign bodies, either of extraneous origin or bronchohths 
formed in situ, are not uncommon in bronchiectasis When 
present, they are an important cause of profuse bronchial 
secretion 

Tubercle bacilli and other resistant organisms are prob 
ablj not a factor in the chrome bronchitis of bronchiectasis 
While the condition often complicates tuberculosis, chrome 
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His present illness started tiro jears before with a sudden onset of pro- 
fuse and repeated hemoptyses He was sent to Eduard Sanatorium where 
Dr George Djchc made the diagnosis of bronchiectasis and aerified it bj 
bronchography He had remained in the sanatorium four months without 
further bleeding and had then returned to work His cough disappeared en- 
tire!} and he remained free from symptoms until two necks before coming 
to the dime At this time his hemoptjsis recurred and had been repeated 
frequently during the past few days 
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Fig 134 — Case I Dry, hemopt)Sic bronchiectasis of right lower and middle 
lobes before injection of iodized oil 

Fig 135 — Case I After injection of iodized oil 

Phvsical examination showed nothing abnormal save decreased breath 
sounds and occasional coarse bronchial rales at the right base and in the axilla 
x-Rays taken after the injection of iodized oil showed cylindrical dilata- 
tions of the bronchi in the right middle and lower lobes (Figs 134 and 135) 
On March 18, 1932 the right phrenic nerve was extracted 

Since that time the patient has had no further hemoptyses, 
but within the past year has developed a shght morning cough 
He expectorates about % ounce of sputum each twenty-four 
hours 


Case XL — Extensive saccular bronchiectasis of left lower lobe in boy four- 
teen jears old secondarj to foreign bodj’ in nose since childhood Marked 
improv ement following removal of foreign body, phrcmcectomy and postural 
drainage 
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E Montgomery Ward Medical Clinic of Northwestern Univenity 
No 45,492 This boy was fourteen yean old when he first came to the 
efime in January, 1951 He complained of a chronic productive cough pain 
in the cheat, hemoptysis and nasal obstruction 
His Zither had pulmonary’ tuberculosis. 

His mother and 3 sisters and 2 brother* were living and well 
He bad metsle* and whooping cough in early childhood and many acute 
respiratory infections. 

The present fllneas dated bach to infancy The father said that the boy 
had always coughed and had a nasal discharge and has had repeated attacks 
of pneumonia For years he had coughed a great deal severe attacks occur 
ring fn the morning and whenever he exerted himself in play At these times 



Fig 136 Fig 137 

fig 136 — Case H. Severe bronchiectasis of right lower lobe secondary to for 
elgn body in nostril 

Fig 137v — Case II. After injection of iodised o3. 

he raised large quantities of fetid sputum, His father estimated that he 
Expectorated more than a cupful a day Slight hemoptyses were common as 
were also pain* in the left chat Physical examination at that time showed 
1 poorly developed and nourished boy with profuse nasal discharge and fre 
^ent loose cough Hit complexion was sallow and his altitude hi lieu 

Physical examination showed moderate dubbing of the fingers and dulncu 
decreased breath sounds and coarse bronchial rales over the lower half of the 
left lung 

For the x ray findings sec Ergs 136 and 337 x Rays of the sinuses showed 
oormal aeration 

The patient was given potassium Iodide and instructed In postural drain 
The left phrenic nerve was extracted 
He rcienrd to Dr O II Mach} of the car nw and throat depart 
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merit, who found a markedly deviated septum, obstruction of the right nostril 
and mucopus in both sides A diagnosis of deviated septum with possible 
foreign bod> was made 

At operation Dr Macla> found a metal screw firml} embedded in scar 
and granulation tissue in the right nostril The septum was straightened and 
the tonsils and adenoids removed 

Following these operations improvement was rapid His cough and sputum 
decreased marhcdl} and his gam m weight and general health was striking 
For the past four years he has coughed only on rising m the morning and has 
raised less than 1 ounce of sputum each twenty -four hours Today at the age 
of eighteen he is a well-developed and alert young man 

In tins case it seems certain that the foreign body in the 
nose and the consequent nasal infection caused the bronchiec- 
tasis That is was important m maintaining the infection in 
the dilated tubes is evidenced by the prompt improvement 
following its removal Much elevation of the diaphragm was 
prevented by adhesions and it is doubtful if this operation 
contributed greatly to the result 

Case IH — Severe bronchiectasis of left lower lobe, constant fever, re- 
peated hemoptysis, treatment by medication, postural drainage, phremccctomy 
and paraffin pack ineffective, cure following lobectomy 

Miss M D , Montgomery Ward Medical Clinic of Northwestern University , 
No 43,734 This patient, a girl seventeen years old, first came to the clinic in 
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Fig 138 Case III Bronchiectasis of left lower lobe before injection of lodircd 
oil Severe and disabling symptoms 
I i D 139 Case 111 After injection of iodized oil 
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September, 1931 She complained of a chrome cough with profuse expect ora 
tfon of two years duration The onset of her cough was gradual and there 
was nothing In the family or past histories which could account for it At 
the time that it developed she was working m a nut factor} shelling nuts 
a £ac£ which suggests that a foreign body may have been inhaled She was 
nidng approximate!} 4 ounces of fetid sputum each twenty four hours Hem 
optyses were frequent and fever was present much of the time. 

Physical examination revealed a poorly developed and nourished \oung 
ftkl There were no abnormal physical findings in the lungs 

The x ray findings are shown In Figs. 138-140 
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ostural drainage phrenlcectomy and medication with potassium Iodide 
Here ineffective in Improving her condition She grew gradually worse Her 
Amuses which had been normal on admission became Infected In August 
2 a paraffin pack was Inserted over the base of the left lung This gave 
00 relief 


In November 1933 the paraffin pack was removed and the left lower 
ftsected Since that time she has gained 12 pounds In weight. Her 
trneral health has improved markedl} She stiff coughs and raises some sputum 
ha» no fe\ er and no hemoptyses. The operation has changed her from a 
chronic complaining invalid to a healthy and ambitious }oung woman 


This case is important as demonstrating the severe and 
disabling type of bronchiectasis Any procedure, however 
radical, which offered a possibility of cure was justified It is 
°f interest that the sinuses became infected three \ ears after 
*he onset of the cough while the patient was under observation 



ii8o 


JEROME HEAD 


One could say much more about the details of the treat- 
ment I would say in general that it should be intensive and 
radical only m proportion to the severity of the symptoms 
and that m the majority of cases one must be satisfied with 
partial results As the mortality of lobectomy is reduced, 
and I feel certain that it will be, its indications m unilateral 
cases can be accordingly extended 

In closing I would hke to emphasize the importance of 
cleaning up infections in the upper respiratory tract and the 
necessity, if this is to be accomplished, of close cooperation 
with the specialist in diseases of the nose In our department 
we had little success from this form of treatment until all of 
our cases were referred to a single man Dr Otis H Maclay, 
by frequent consultation with us, has come to understand the 
problem from our point of view and by so doing has been able 
to adjust his measures to the requirements of the particular 
case and to render us invaluable service 
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THERAPEUTIC VALUE OF PRO STATIC MASSAGE WITH 
A DISCUSSION ON PROSTATITIS AND THE SIGNIFI- 
CANCE OF PROPER RECTAL PALPATION OF THE 
PROSTATE GLAND 

Fob discussion this morning I wish to present thib pa -t 
and give a brief history of his complaint 

A (L, thirty ilx, came to the hospital complaining of pcxaiitcnt i t 
kckacht loss of energy and appetite. He fa an unmarried derk of icdeo a r 
hablU who has aitvay* been well except for occasional lore throats and heaJ 
coldj each winter Ho bad had measles and scarlet fever in childhood and 
Influenza in 1913. He denies gonorrhea or other urinary infection He first 
Coafi dted a phyricwn for tacraj pain two year* ago At thb time an x ray 
wm made and the patient was told that he had a “slipped tacro fliac Joint,’* 
Orthopedic belts and medicine by mouth did not improve the condition. Sev 
ml mouth* later he consulted an osteopath who told him he had a “slipped 
vertebra" but manipulative treatments by him brought no relief The patient 
^ *mce taken frequent doles of aspirin and other sedatives with temporary 
More recently the sacral and lower lumbar pain has been bilateral 
when he tries to rise from bed In the morning the effort fa most painful 
the day the pain become* Jess severe and is often almost entirely 
°o retiring at night Exercise, which be has to force upon himself 
*** to* Increase the pain. Other than the above, the pain la not related 
t° bowel movement*, urination or any other function He ha* very occajinnaJ 
intercourse and think* the pain fa lessened for several da)-* after these 
^perieoce*. 

Phyikal examination reveals a well nourished man apparently to good 
tb. The teeth are in good condition, the tonsil* appear to be the seat 
01 ^onk infection Heart, Jungs blood pressure and blood count are nor 
tod Urinalysis fa negative except for a slight excess of leukocyte* (10-15 per 
rSb -poor!- field after centrifuging) to the sediment Mobility of the fptoe 
Mrmal there ore no area* of tenderness along the vertebrae or over the 
Ucnan , i Rayj 0 f fjjg and spine show no abnormality Rectal eannd- 

IuUcn reveal* a normal sphincter no anal fissure or hemorrhoid* and a smooth 
Tttta5 wucoaa. The prostate fa twice normal sire *oft and boggy without 
toy bduratJonj or infiltration* in the prostatic tissue The rectal mucosa fa 
nSi 



X i82 


VINCENT J O’CONOR 


freely movable Both seminal vesicles are palpable and distended with a 
somewhat ropy consistency on outline Thorough massage and stripping of 
the prostate and \ esicles is follow cd by a rapid flow of material at the external 
unnarj meatus and this fluid on cover slip examination under the high-power 
field of the microscope shows 75 to 100 pus cells per field and many clumps 
Cultures and smears of the prostatic secretion show mixed staph) lococci and 
colon bacilli The day following the diagnostic massage the patient stated 
that for the first time in two )ears he had no pain in his bach when he 
aw'ahcncd m the morning Our diagnosis m this case is chronic prostatitis of 

A 



nonspecific origin, probabl) secondary to chronic tonsillitis The therapeutic 
procedure wall include removal of the tonsils and proslatic massage at five-day 
intervals until the expressed material yields less than 10 pus cells per high- 
power field and, of course, until all s>mptoms arc completely relieved 

Discussion — This patient’s history illustrates the neces- 
sity for a thorough rectal examination of the prostate m every 
male complaining of backache Unfortunately the average 
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physician does not include a routine rectal examination in 
searching for the cause of complaint in these individuals This 
is an omission of which I hope you gentlemen will not be 
guilty It is not necessary to be a gemto-unnary specialist 
to make a competent examination of the prostate The most 
effective examination may be made with the patient standing 
on a low stool or platform, the body bent over a table, toes 
fumed in, knees slightly bent, back swayed If the patient is 
bedridden, he should be examined lying upon his side with 
his knees drawn up The prostate, seminal vesicles, the base 
of the bladder and the lower end of the ureter mav be felt bj 
the examining finger in the rectum The finger is best pro 
tected by a rubber finger cot, using a new one for ea^h exaroi 
nabon A gauze or paper shield for the hand is also discarded 
slier the examination 

Normally the prostate as felt per rectum is heart shaped 
with its apex toward the anal sphincter, its base more or less 
■wtched in the center, the lateral lobes quite elastic, its central 
groove between the two lobes more or less marked Normally 
the prostate does not project into the rectum and the lateral 
lobes are flat rather than bulging Careful examination con 
sists m sweeping the tip and flexor surface of the index finger 
°ver the surface of the gland and around its borders All 
students and physicians should avail themselves of the oppor- 
tunity to make frequent rectal examinations so that they maj 
team to differentiate minor or gross changes from the normal 

The lobes of a normal prostate are fiat, flaccid and only 
'moderately sensitive There are no indurations or \anations 
m consistency m the texture of the unaffected gland Discrete 
t'srd masses felt between the rectal mucosa and the prostate 
Proper are usually lymph nodes or phlebohths Diffuse thick- 
cnlngs within the literal lobes or projecting toward the semi 
031 vesicles are usually of an old inflammatory nature. Car- 
cinoma most commonly begins in the posterior lobe and the 
rtctal mucosa becomes fixed to the gland which itself becomes 
"nmoiable Hard boardlike areas replace the normal pros 
Ut| c tissue with discrete nodules of cancer to be felt m place 
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of the smooth, uniform normal consistency Acute inflamma- 
tions give the feeling of a tense, hot, swollen gland projecting 
rectally in an abnormal manner When abscess occurs m the 
substance of the gland, an area of softness or fluctuation may 
be felt In adenomatous hypertrophy the gland may bulge 
markedly into the rectum and the lateral lobes, if large, ob- 
literate the median groove, giving one the feehng of a large, 
smooth, symmetrical tumor 

Prostatic Massage — Prostatic massage first came into 
popular use in Stockholm m 1894, although several references 
were made m Germany concerning the cure of chronic pros- 
tatitis by repeated digital expression m 1893 The technic 
most popular with gemto-urmary surgeons is as follows 

The patient presents himself with a bladder well filled 
with unne and he assumes the position previously described 
The protected index finger is inserted within the rectum and 
gentle to firm pressure made first over one lobe and then 
over the other with a stroking around and downward move- 
ment directed toward the openings of the prostatic ducts m 
the deep urethra Finally the finger is drawn from above 
downward over the posterior urethra so as to express secre- 
tions from the sinus poculans and urethral openings of the 
ejaculatory ducts This manipulation should be continued 
for from one to three minutes Mild massage may be indi- 
cated twice weekly, vigorous massage not more often than 
once a week The therapeutic benefit derived from digital 
expression of the prostatic and vesicular content combines 
the expression of secretion and resultant improved drainage 
through normal channels, the stimulation of circulation in 
the region of the prostate proper and increased absorption 
from infected areas brought about by the above reactions 
Rough or too vigorous massage, especially m the presence of 
acute infection, may force infected material down the lumen 
of the vas and cause epididymitis 

Prostatic massage is a useful measure in chronic catarrhal 
prostatitis, m chronic fibrotic prostatitis and m atrophic or 
atonic conditions of the prostate It is of no value or is contra- 
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indicated in acute infections of the prostate, m tuberculosis, 
neoplasm or hypertrophy The intelligent treatment of non 
gonorrheal prostatitis must include the removal of systemic 
foci of infection, such as abscessed teeth, infected tonsils, 
nasal sinusitis, etc Stricture of the urethra, when associated 
must be treated by progressive dilatation of the urethra, but 
preferably at an interval of two to three days between pros 
tatic manipulations Rectal insufftision of heat, svstemic 
stimulation of immunity, proper hygienic advice, and urinary 
antiseptics may be combined to good advantage with regular 
prostatic massage in the treatment of chronic prostatitis 

VOI. 19 — 75 
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tion The little patient was given a dean bill of health and 
the alleged backward tendencies which prompted the exami- 
nation were ascribed to the mother’s solicitude and anxiety 
A later examination of the patient’s eyes disclosed the pres- 
ence of congenital cataracts Another instance of a young 
child whose “check-up” in which an eye investigation was 
omitted, resulted m the diagnosis of “gastro-intestinal dis- 
turbance,” a subsequent eye examination disclosed choked 
disks and the diagnosis of brain tumor 

Many reasons may be assigned in extenuation for the 
omission of an eye investigation as a routine in general exami- 
nation Chief among these reasons perhaps is that the usual 
undergraduate medical training does not ordinarily emphasize 
the value of eye symptoms in the diagnosis of general disease 
and usually but relatively httle time m the medical curricu- 
lum is devoted to training in the use of the ophthalmoscope 
and other ophthalmologic technic After some considerable 
experience m teaching in the field of ophthalmology, I hold 
the strong conviction that a student may with relatively httle 
expenditure of time, training, and a negligible outlay for equip- 
ment perfect himself to a degree that he may may with con- 
fidence conduct a character of eye examination which will 
prove of the greatest value to his patient and of immense 
satisfaction to himself 

As a preliminary, it is of interest to refer to an unusual 
phenomenon which is associated with many eye diseases In- 
flammation of body structures generally are usually mani- 
fested by pam, redness, edema, swelling, etc , and the func- 
tion of the part is more or less impaired This does not hold 
true for many serious eye inflammations, especially lesions 
of the deeper eye structures It is quite common, for exam- 
ple, for a patient to be affected by such destructive eye in- 
flammations as optic neuritis, retinitis, choroiditis and choked 
disk, and the external appearance of the eye be quite normal, 
the patient experiencing no pain whatever and his vision mani- 
festing httle or no impairment It is a grave error, therefore, 
to accept either the normal appearance of the eye, the lack 
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of the patient’s complaint of impaired vision or of pain or dis 
tress of the eye as an indication that there is no active pathol 
ogy present in these deeper structures An examination of 
these deeper parts with the ophthalmoscope is the only safe 
method of discovering this bidden pathology It is also true 
that many general diseases during their course attack the eye 
so regularly and so consistently that the eye symptomatology 
of these diseases should be listed among their regular general 
symptomatology instead of being regarded and referred to as 
"complications " 

It may be of interest to outline briefly the various tests 
and tecbmc used m conducting an eye investigation 

EXAMINATION OF EYES 

1 Eye History — A special eye history should always be 
obtained in addition to the general history If glasses are 
ivorn, it should be ascertained why they were ordered and 
the results of their use 

2 Inspection of the Eyes — This is the first test made 
The patient is placed in good daylight illumination and a gen 
era! survey is made of hfs eyes The mam features to be 
noted are first, changes affecting the eye appendages, lids, tear 
channels, etc., such as edema or inflammation of lids, droop 
mg of lids (ptosis), inability to close lids, arrangement of 
eyelashes, eye discharge, lacnmation, inspection of lacrimal 
puncta, tear ducts and lacrimal sac, eversion of lids to deter- 
mme condition of conjunctiva, photophobia, next the eyeball 
itself — if jt be reddened, its position, if prominent (exoph- 
thalmos) or sunken (enophthalmos), or if one eye deviates 
(strabismus, paralysis, etc.), finally testing for gross impair- 
ment of globe movements is made by holding a finger in front 
°f patient’s eyes and directing him while keeping head still 
'0 follow its movements m \anous directions, if binocular 
movement is normal both eyes should follow equallj without 
Egging the movement of the finger m all directions, also the 
testing the lid movements, openings and closure, including the 
various lid signs detailed under Exophthalmic Goiter The 
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examination of the cornea, pupils, etc , is best earned out with 
special tests to be referred to later 

3 Test of Vision (Visual Acuity) — In all tests of 
vision, each eye is tested separately and the eye not being 
tested is covered, but not pressed down If glasses are worn, 
vision should be taken without and with them Vision is 
tested for distance and for near (reading distance) 

Test jor Distance Vision — For this purpose a large card 
upon which is printed letters of various sizes arranged m lines 





- D L 

- T C E«- 

-XCVP-- 

- Z A O T H — 
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Fig 142 — Test of vision Tests for distant vision — Snellen's test types 

is used, called Snellen test types (Fig 142) Each line of 
letters is marked by a number above the line The card is 
hung on the wall at a distance of 20 feet from the patient 
and on a level with Ins eyes, care being taken that the card 
is well illuminated The distance of 20 feet is determined 
upon because rays of light emanating from objects at that 
distance are practically parallel and a normal eye requires no 
accommodation effort in bringing parallel rays to a focus, it is 
in a state of accommodative rest The line marked 20 is there- 
fore accepted as the standard of normal distant vision If the 
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patient can read all the letters of this line at a distance of 20 
feet, his vision is normal and it is recorded as a fraction -%o 
the numerator indicating the distance the patient is from the 
card, the denominator the number of the line read 

Should the patient be unable to read the normal vision 
line — 20 — , he reads then the smallest line of letters he is 
able and the Tesult is recorded similarly by the fraction as 
above. If he is unable to read the top line of letters on the 
chart marked 200, he is directed to approach the chaU and 
stop when be is able to read the top line, his new distance 
from the chart is then estimated and if it he, for instance, 
10 feet, his vision is recorded as l %oo, the numerator — 1G~ 
indicating the new distance he is from the card, the denoirn 
nator — 200 — the line he is able to read If he cannot read 
the top line marked 200 at any distance, he is directed to 
count fingers held a short distance in front of eye and the 
result is recorded as for example, “Counts fingers at 2 feet ’ 
Should he not be able to count fingers, his perception and 
projection of bght is tested This test is mode m a dark room, 
the patient seated, an electric wall or floor light being behind 
him He is directed to look directlv forward and hold his 
eye perfectly still throughout the test The examiner stands 
directly m front of the patient and with his ophthalmoscope 
reflects light into the patient's eyes from various angles, aim- 
ing m so doing to test the functional integrity of the center 
and the extremes of the retinal periphery The patient is 
directed to say “now” the instant he sees the light, this in- 
dicates his light perception, then he is directed to reach out 
with his band and touch the source of the light (the ophthal 
moscope), this indicates his light projection If be is whollj 
unable to "perceive” the light, the eye is blind If he is able 
to perceive “the bght” but Is unable to "project" it (locate 
Us source) accurately, this result is recorded as “perception 
“-present, projection-poor" for other qualifying phrase 
(hat clearly indicates the condition) 

Test types are also usually marked with the metric scale, 
d nictcrs being the equivalent of 20 feel and n « being the 
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equivalent of 2 %o Most cards also state after each line the 
percentage of normal vision the line represents Where a 
distance of 20 feet is not available it may be obtained by the 
use of a mirror, the test type being placed behind the patient 
and the letters reflected into the mirror hung on the wall 
opposite the patient There is also a visual testing apparatus 
on the market which enables one to test vision at any dis- 
tance When the patient is an illiterate, a card is used with 
the letter E placed m different positions, the patient being 


wiu*t nu nm 

111 

3 U1 

E llJ 3 

E 3 LU m 

w 3 e m m 

u m e in a e 


Fig 143 — Test tvpes for illiterates (May, “Diseases of the Eye,” Courtesy of 
William Wood and Co ) 

directed to indicate by his hand the direction of the arms of 
the E (Fig 143) The symbols for recording vision may be 
either those of the Latm words, “oculus dexter” abbreviated 
to the symbols, O D , or its English equivalent, R E (right 
eye) and “oculus sinister” abbreviated to the symbols, 0 S , 
or its English equivalent, L E (left eye) or “oculus liter que ” 
abbreviated to the symbols O U , or its English equivalent, 
B E (each or both eyes) The complete formula for record- 
ing the vision should, for example, read 
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Vision 

0 D (or R.E ) -% 0 
OS (orU) =%o 

Test jor Near Vision— For this test a small printed card 
upon which is printed a series of paragraphs m different size 
type is used, called Jaeger’s test types (Fig 144) Each 

No 1 

, U — mm3 Vftt m rf — Ml CW 

WUo. 

No 2 

■u Wt *M—r**r tw i^n w nw f nMP 
liiUwl notM r***> tW^h tM 

M l rt# twi* dui rtrtxui fcw hfu l 

No a 

Trhk* follcm ibondjtnt n*e Id 
blrtoer trp<* of occupation But 
wiib tbe literary worker tt lj differ 

No 4. 

ent keeping pace more or leee 
with mental activity the eye 
Is constantly called opon lor 

No G 

action In rending lor Infor 
maUon and reference on tho 
ono hand In recording tho 

No G 

fruits of such occupation 
on the other Observation 
has shown that detenora 

No 7 

tion in eyesight and 
changes in the form and 
hence in the dioptrio 

UV-'-Tcl for near vision — Jaeger’s test types. {May * Diseases of lie 
Eye,” Courtesy of William Wood and Co ) 

Paragraph is numbered The patient with the card held at 
the usual reading distance (10 to 13 inches) is directed to 
read the smallest type paragraph he is able to read and the 
result is recorded for example, as Reading = Jaeger — No 2 
4 Visual Field Tests for Form and Color — A satis- 
factory method of disclosing gross changes in the visual form 
Md is as follows Patient and examiner are seated near to 
hud exactly opposite each other To test the patient’s right 
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eye for a field of vision, the patient covers his left eye, the 
examiner his right eye, each looks directly and steadily at 
the other’s open eye throughout the test The examiner then 
extends his left arm, with fingers spread apart, to his extreme 
left in the horizontal plane and slowly brings the fingers in- 
ward midway between the patient and himself The patient 
is directed to say “now” the instant he sees the advancing 
fingers The examiner uses his own recognition of the ad- 
vancing fingers to check the patient’s responses, a marked 
discrepancy between the two is evidence of impairment of 
the visual field in the meridian tested, in this case the tem- 
poral field The nasal field is similarly tested by the examiner 
extending his right arm and slowly advancing them to his left 
with fingers spread to his extreme right, likewise the upper 
and lower fields by alternately advancing the fingers from 
the extreme upward position, downward and then from the 
extreme downward position, upward, the directions to the 
patient being the same as in the first instance The patient’s 
left eye form field of vision is tested in the same way, the 
patient covering his right eye, the examiner his left The 
color fields also may be tested in a similar way using small 
squares of colored paper suspended between the points of a 
writing pen For more refined tests of the visual fields it is 
necessary to employ the perimeter, campimeter or the various 
screens 

5 Testing the Tension of the Eye — This is quite satis- 
factorily done with the fingers The patient is directed to 
look downward and to avoid “squeezing” the lids The ex- 
aminer then places the tips of the index finger of each hand 
upon the closed upper eyelid approximately just back of the 
corneal periphery and gently dimples or palpates the under- 
lying eyeball and thus obtains information of its degree of 
hardness or softness The tension of the fellow eye is the 
standard for companson (Fig 145) The symbols used for 
recording the findings are T= meaning tension, the letter 
N= meaning, normal, and the signs plus -j- and minus — , 
used as follows 
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= normal tension 
T+l = appreciable hardness 
T-(-2 = deaded hardness 
T+3 = stony hardness 
T— = diminished tension 
T— 1 = appreciable softness 
T — 2 = deaded softness 
T— 3 = very soft 

For more exact tension estimates the tonometer is used 
6 Oblique Illumination Test (Lateral or Focal) — 
This test supphes information of eye structures which occupy 



145 -Testing of tension (May diseases of the Eye " Courtesy of 
William Wood and Co ) 

the area from the cornea to the depth of the anterior portions 
°i the vitreous, vix — the cornea, the anterior chamber, the 
Ins, the pupil, the lens and anterior portion of vitreous Di- 
lating the pupil will enable one to study more minutely the 
presence of ins adhesions to the antenor capsule of the lens 
(aotenor synechiae), the lens and the forward portion of 
the vitreous For more accurate examination of the lens and 
vitteous, however, the direct illumination lest is necessary 
The oblique illumination test requires 2 convex lenses of 2-3 
tach focus, it is more convenient to use a loupe in place of 
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the magnifying lens The test should be conducted in a dark- 
ened or better a dark room (Fig 146) The light is placed 
approximately 18 inches to the side of and slightly m front 
of the patient and on a level with his eyes The examiner 
adjusts the loupe to his own eyes, holds the focusing lens at 
its rim with the thumb and index finger, applies his little 
finger to the patient’s face to steady it, and concentrates the 
hght on the patient’s cornea The focusing lens should not 
be tilted, but its surface should be at right angles to the hght 
For examination of the cornea, anterior chamber and ins, 
pupil and anterior portion of lens, the hght is concentrated 



on these structures in an oblique direction, for investigation 
of the central and posterior areas of the lens and forward por- 
tions of the vitreous its incidence should approximate the per- 
pendicular For identification of minute foreign bodies m 
the cornea, iris or lens or fine opacities of cornea or lens a 
lessened illumination or utilizing the edge of the concentrated 
hght is more useful The reactions of the pupil may also be 
investigated with this test, but they are perhaps better in- 
cluded in the special test of the pupils 

" ^tipil Tests — These tests should be carried out m a 
dark room They determine the pupil equality, its regularity 
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of outline, size and reactions The reaction tests are three, 
direct light, consensual and accommodation com ergence The 
direct light reaction is made by alternate^ reflecting light — 
either with the focusing lens or the ophthalmoscope on and 
off the pupil and noting Its response, the consensual reaction 
is tested similarly, except the reaction of the unillummated 
eye is observed, the accommodative con ergakt reaction is 
obtained by holding the fingers in the nndline close to the 
eyes and noting both the convergence of both eyes and the 
associated pupillary contractions, as the fingers are brought 



Fig 147— Direct tHurouuUon (Curt Adimj ) 


close to the eyes The clinical value of these pupillary tests 
is important and they should be made as a routine in all 
examinations 

8 Direct niwnination Test —This test is made by re- 
flecting light into the eye with the ophthalmoscope used either 
with the aperture or any com ex lens desired, held approxi 
tnalely a foot from the patient’s c\e (Fig 147) It is used to 
ascertain the condition of the media — the cornea, aqueous, 
lens and vitreous, opacities in these appearing as black or 
dark spots, if the patient be requested to more the eye quickla 
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m various directions and suddenly halt its movement, floating 
opacities m the vitreous, as dark spots, will float by the illu- 
minated pupil 

9 Ophthalmoscopic Test — A good electric ophthalmo- 
scope is required (Fig 148) The direct method is satisfac- 
tory for the usual examination, it gives a magnification of 15 
diameters and presents the eye structures in the upright or 
natural position It is usually necessary to dilate the pupil 
to obtain a satisfactory view For this purpose either cocaine 
— 4 per cent solution or euphtalmme — 2 per cent solution or 
homatropme — 2 per cent solution is used, 2 to 3 drops of 


— — — r m 



Fjg 148 — Use of ophthalmoscope — direct method (May, "Diseases of tbt 
Eye,” Courtesy of William Wood and Co ) 

solution instilled at five-minute intervals being usually suffi- 
cient, the eyes remaining closed during the period of instil- 
lation to avoid drying the cornea The tension should always 
be taken before the mydriatic is used and if it is elevated a 
mydriatic should be omitted Following the use of the mydri- 
atic, as a routine, 2 or 3 drops of eserine sulphate, 34 per cent 
solution, should be instilled at five-minute intervals to secure 
contraction of the pupil as a precaution against inaugurating 
a glaucoma 

Examination of the Eyegrounds — There are four ele- 
ments one must identify m examining the eyegrounds The 




eve symptoms in diagnosis of general disease ngg 

optic disk (optic papilla), the macula, the retinal 'cssels and 
the general fundus (Fig 14Sa) Obtaining stniplv a general or 
“panorama” view of the eyegrounds as a whole is no' sufbcient 
Each of the four elements or components above mentioned 
must be studied individually 

The Optic Disk— This is the first. element idei itied, it 
is a ‘landmark,” so to speak, it is the pcmt of enuanie of 



Fic. 148a —Normal fuadin of the uniform Jtlppled tjpe The papilla la 
oval, hu iharpb debited margins b normal in color the plfment epithelium 
b concentrated about the papilla and in the region of the macula. The dark 
br * tr veiseh Without daUnct light streaks arc the veins the bright narrower 
"1th distinct light » treats are the arterta (Adam Foster “Ophthalmic 
Magnosb.") 

the optic nerve m tlic c\c and hence is often referred to ns 
ner\ C head, it is also the physiological <f bhndspot”, the 
is located slightly nasal to the posterior pole of the eje, 
^ is circular or oval pale pmh in color, though this 
m degree depending u|wn the pigmentation of the gen 
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cral fundus, is usually paler on its temporal side, its margins 
are well defined and two rings usually surround it — a white 
inner ring, the scleral, and an outer dark ring, the choroidal, 
on its temporal side a funnel-shaped excavation is commonly 
teen, the \ascular funnel or physiological cup, caused by the 
separation of the ner t nbers, at the bottom of which may be 
seen the stippled urn dots of the lamina cnbrosa (Fig 149) 
The chief feature cnu.imng the optic disk to be noted are 



„ r !'? ut v and longitudinal section of the dah 

e rti i i* CrJ ' V ’ ccnlral ' ,cm ’ Philological excavation, s, scleral ring, 
' nnS ! r ’ " t,ni cl chor.nd, ',d, sclera (Maj, “Diseases of the 
1 ,c ’ couttr - : ' of William \W„l Wu) 


j 0 j J 1 1C cfinillon of its margins, changes m its surface 
1, S esc ^nollen, etc ) compared with surrounding retina 
^ mock o ( macula lutca — yellow spot ) is located ap- 

little i "i C ' dls ^ d ™ers to the temporal side and a 
oval e °'’ 1 lc 'onzontal meridian, it is identified as a rather 

center 1 ??,! e™ 8 aM$ honzontal > a bright red spot at its 
the nnrnla Centra1is Slight pathologic changes at 

Ik* in nert ? Cr i CrC Senously Wllh vision— it tlierefore should 
lK ,n 'P eclcd "to exceeding thoroughness 
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The Retinal Vessels — At the dish the central vessels, 
artery and vein, divide into a main upper and loner branch 
and these again branch into temporal and nasal branches, 
the arteries are smaller, redder, run a straighter course, and 
their light streak is more defined than the veins, the veins 
are larger, darker, course more tortuous, hght streak not so 
defined as the arteries, arterial pulsation is uncommon and 
probably pathologic, venous pulsation especially on the disk 
is not infrequent and is probably not pathologic there is no 
consistency m the matter of vessel crossings, a vein may cross 
an artery or an artery a vein, an artery, however never crosses 
an artery, nor a vein, a vein The light streak of the arteries 
divides the vessel into two red lines, normally the walls ol 
the vessel itself are transparent and cannot be seen, hence the 
red lines observed represent the column of blood m the vessel 
and not its walls The important features of the retinal vessel 
to be noted are, the relative size of arteries and veins, variation 
in their caliber, undue tortuosity, changes in their walls, inter- 
ruptions m the blood current, hemorrhages along their courses, 
and pulsations 

The General Fundus —The general appearance ol the 
fundus is due to the red reflex of the vessels in the choroid 
aid this appearance varies depending upon the amount of 
pigment in the choroid itself and in the retinal pigment layer 
Examination of the eyegrounds of blondes, brunettes, negro, 
mulatto and albino will familiarize one with these varied ap 
Pearances 

The above described eye tests are definitely within the 
rcope of the general physician and may be carried out during 
•lie general examination with a relativelv small expenditure 
°f time and effort. Necessarily the interpretation and clinical 
a Pphcation of the findings will require some further study 
a ml investigation This may be done by consulting one of 
toe many excellent small volumes on medical ophthalmoscopy, 
supplemented by practice in the u=c of the ophthalmoscope 
on the schematic eve, equipped with colored disks illustrating 
normal and pathological cy tgrounds 
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The Retinal Vessels — At the dish the central vessels, 
ar lery and vein, divide into a mam upper and lower branch 
these again branch into temporal and nasal branches, 
arteries are smaller, redder, run a straighter course, and 
then: light streak is more defined than the veins, the veins 
are ' ar ger, darker, course more tortuous, light streak not so 
defined as the arteries, arterial pulsation is uncommon and 
probably pathologic, venous pulsation especially on the disk 
B not infrequent and is probably not pathologic, there is no 
consistency m the matter of vessel crossings, a vein may cross 
an artery or an artery a vein, an artery, however, never crosses 
on artery, nor a vein, a vein The light streak of the arteries 
divides the vessel into two red lines, normally the walls of 
die vessel itself are transparent and cannot be seen, hence the 
re d lines observed represent the column of blood in the vessel 
M< i not its walls The important features of the retinal vessel 
t0 be noted are, the relative size of arteries and veins, variation 
m dieir caliber, undue tortuosity, changes in their walls, inter 
cuptions in the blood current, hemorrhages along their courses, 
and pulsations 

The General Fundus — The general appearance of the 
fundus is due to the red reflex of the vessels m the choroid 
and this appearance varies depending upon the amount of 
pigment in the choroid itself and in the retinal pigment layer 
Examination of the eyegrounds of blondes, brunettes, negro, 
mulatto and albino will familiarize one with these varied ap 
pcarances 

The above described eye tests are definitely within the 
scope of the general physician and may be carried out during 
Ihc general examination with a relatively small expenditure 
of time and effort Necessarily the interpretation and clinical 
application of the findings wall require some further studv 
and investigation This mnv be done by consulting one of 
the many excellent small volumes on medical ophthalmoscopy, 
supplemented bv practice In the me of the ophthalmoscope 
<m the schematic eye, equipped with colored disks illustrating 
the normal and pathological evegmunda 

VUL. IQ 
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eral fundus, is usually paler on its temporal side, Us margins 
are well defined and two rings usually surround it — a white 
inner ring, the scleral, and an outer dark ring, the choroidal, 
on its temporal side a funnel-shaped excavation is common^ 
seen, tire vascular funnel or physiological cup, caused by the 
separation of the nerve fibers, at the bottom of which may be 
seen the stippled gray dots of the lamma cribrosa (Fig 149) 
The chief features concerning the optic disk to be noted are 



Fig 149 — Ophthalmoscopic view and longitudinal section of Ibc did 
a, Central artery , v, central vein, E, physiological excavation, s, scleral nag, 
c, choroidal ring, r, retina, ch, choroid, sd, sclera (May, “Diseases of the 
Eye,” courtesy of William Wood and Co ) 

Us color, the definition of Us margins, changes in its surface 
and its level (swollen, etc ) compared with surrounding retina 
The macula ( macula lutea — yellow spot) is located ap* 
proximatcly two disk diameters to the temporal side and 3 
little below the horizontal meridian, it is identified as a rather 
oval nng, its long axis horizontal, a bright red spot at Us 
center is the fo\ea centralis Slight pathologic changes at 
the macula interfere seriously with vision — it therefore should 
be inspected with exceeding thoroughness 
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The Retinal Vessels — At the di k the central vessels, 
artery and vein, divide into a mam ujYer and lower branch 
and these again branch into temper'll and nasal branches, 
the arteries are smaller, redder, run i str u^hter course, and 
their light streak is more defined thin tl veins the veins 
are larger, darker, course more tortuois light streak not so 
defined as the arteries, arterial pulsation is uncommon and 
probably pathologic, venous pulsation especially on the disk 
is not infrequent and is probably not pathologic, there is no 
consistency in the matter of vessel crossings a vein may cross 
an artery or an artery a vein, an artery, however, never crosses 
an artery, nor a vem, a vein The light streak of the arteries 
divides the vessel into two red lines, normally the walls of 
the vessel itself are transparent and cannot be seen, hence the 
red lines observed represent the column of blood m the vessel 
and not its walls The important features of the retinal vessel 
to be noted are, the relative size of arteries and veins, variation 
in their caliber, undue tortuosity, changes in their walls, inter 
mptions in the blood current, hemorrhages along their courses, 
and pulsations 

The General Fundus —The general appearance of the 
fundus is due to the red reflex of the vessels in the choroid 
and this appearance vanes depending upon the amount of 
pigment in the choroid itself and in the reUnal pigment layer 
Examination of the eyegrounds of blondes, brunettes, negro, 
mulatto and albino will familiarize one with these varied ap 


pearances , ,, 

The above described eye tests arc definite y wi in ic 
scope of the general physician and may be carried out during 
Ac general examination with a relatively small expenditure 
of lime and effort Necessarily the interpretation and climcn 
*Pplication of the findings will require some further study 
and investigation This may be done bv con * u "S onc ° 
Ac many excellent small \ olumcs on medical ophthalmoscopy, 
supplemented bj practice in the use of the op t ia moscope 
°n the schematic ey L , equipped with colored disks illustrating 
Ac normal and pathological cvegrounds 


VUL, 76 
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We will now discuss more or less briefly a few diseases in 
which eye symptomatology is a rather frequent feature, which 
will serve to emphasize the diagnostic value of eye symptoma- 
tology in general disease 

HEADACHES— EYESTRAIN 

Headaches are one of the most frequent and distressing 
maladies which usually come first for relief to the general 
physician Very many headaches may properly be classified 
as eye symptoms, especially those chargeable to “eyestrain ” 
These so-called “eyestrain” headaches are due to a variety 
of ocular causes, such as refractive errors, particularly hyper- 
metropia, low grades of astigmatism, fatigue of the ciliary 
muscle, muscular imbalance, etc 

The recognition of the possibility of headache being due 
to eyestrain is, therefore, a matter of interest and concern 
to the general physician There are a number of special fea- 
tures commonly associated with eyestrain headache which 
strongly suggest the likelihood of the eyestrain being the cause 
of the head distress These special features may be briefly 
summarized as follows 

The location of the headache is not always as one might 
expect a helpful diagnostic aid, any area of the head may 
be attacked, it is, however, quite usual to have it referred 
to the region of the eyes — mid, supraorbital, or frontal, and 
quite commonly to the region of the occiput, headaches pro 
coked by use of the eyes, notably unusual eye demands, such 
as “shopping,” “theater,” “motoring,” “embroidering,” are of 
especial significance, the time of onset, while suggestne, i; 
not a dependable factor, even the so-called ‘hvaking headache" 
which appears after a good night’s rest is often found to be 
an “eyestrain” headache, due to the fact that on awakening 
the accommodative function is called into instant and abrupt 
use and it is this accommodative strain and fatigue which 
play^s the major role in headache due to eyestrain Other sug- 
gestne factors are such “asthenopic symptoms’ as blurring 
of Msion, irritation and burning of eyes, spots before eyes, 
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redness of lids, blinking and lacnmation, photophobia, in- 
ability to continue sustained use of the eyes without a feeling 
of fatigue or strain Very frequently sufferers from low de 
grees of refractive errors complain of symptoms such as vague, 
ill-defined headaches which completely disguise the origin of 
their difficulty as being due to eyestrain A characteristic of 
this class of cases is that seldom do they associate their head- 
aches and other symptoms with their eyes and few of them 
have impaired vision There are other very serious eye and 
general diseases in which headache is commonly an outstand 
mg symptom One of the most destructive of eye diseases, 
viz , acute inflammatory glaucoma, is the cause of severe head 
aches and since its tendency is to rapid involvement of sight, 
its early recognition is paramount for conservation of vision 
Fortunately, as a rule, in this disease suggestive eye symp- 
toms, such as foggy vision, redness of the eyeball, pain in the 
eye itself, dilatation of the pupil, and especially increase of the 
intraocular tension are associated with the headache and direct 
one’s attention to the eye as being its cause. It should be 
noted, however, that often in the early stages of glaucoma, 
the so-called “prodromal stage,” these suggestive eye symp 
toms are often absent These “prodromal types” should be 
hept strongly in irund, they are frequently only diagnosed 
hy a very searching eye investigation In the other variety of 
glaucoma — the noninflammatory type, the so-called chronic 
simple glaucoma — the patient may not complain of severe 
headache, but only, perhaps, of a vague, rather ill-defined 
ead or eye distress and the eye exhibits no inflammatory 
!l gns, but is normal m appearance This type of glaucoma 
u an insidious, destructive eye disease, common in elderly 
People and requires, as a rule, thorough repeated eye examina- 
tions to exclude it 

Headache usually of a severe type Is also often an out- 
standing symptom of brain tumor The famihar symptom 
ri ad of headache, emesis and vertigo should always arouse a 
suspicion of brain tumor Examination of the eyegrounds 
' ° uld al ways be done in such cases, it frequently discloses 
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the charactenstic eye symptoms of brain tumor, viz, optic 
neuritis or choked disk 

Practical Eye Diagnostic Summary. — In all patients 
suffering with headaches of any form, severe, vague or Hi- 
defined, the eyes should be investigated The presence of 
normal vision, the norma! appearance of eyes as well as ab- 
sence of complaint of direct eye symptoms, does not rule out 
the possibility of the eyes being accountable In elderly pa- 
tients, particularly, glaucoma js the important eye disease 
to exclude and since increase of tension is the outstanding 
s\ mptom of glaucoma, the tension should be taken as a routine 
m all patients Low grade refractive errors, astigmatism, 
hypermetropia, are the cause of a large number of headaches 
and therefore the refractive condition of live eyes should be 
determined A. persistent headache should always suggest 
brain tumor, and an eyeground examination should be made 
for confirmation 

EXOPHTHALMIC GOITER 
(Parry’s Disease Graves’ Disease Basedow’s Disease) 

A great number of eye symptoms or signs have been de- 
scribed as associated with this disease Among them the fol 
lowing may be enumerated Exophthalmos, von Graefe’s, Dal- 
rymple's, Stellwag’s Moebius’, Kocher’s, Gifford’s, Suker’s, Jd- 
hnek-Teillais’, ophthalmoplegia, etc Of these, there are slx 
symptoms, exophthalmos, von Graefe, Dalrymple, Stellwag, 
Mocbius, Gifiord, which are relatively constant and are com- 
monly accepted as being a part of the symptom complex of 
the disease For clinical purposes, and without regard for 
the various theories assigned as causal factors in their produc- 
tion, I have found it of advantage to group these seven symp- 
toms or signs m the following manner One of them, the 
exophthalmos, concerns the position of the eyeball, jour, the 
von Gracjc, Dalrymple, S/cllwag, and Gifford, concern the 
eyelids, one, the Mocbius, concerns the movement of the eve 
ball (convergence, etc) These max be discussed briefly as 
follows 
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Exophthalmos — Exophthalmo-., \ hen apparent, is the 
most stoking symptom of Graves’ tU < 1 n I j-. the symptom 
from which the term, exophthalmic go P -.-ilv applied to 
the disease originated 

In the earlier studies of the disea' t ( v 1 pod of symp- 
toms — exophthalmos, tachycardia and tli 1 ihrgement — 

were regarded as the “diagnostic syndrom (.raves’ dis 
ea ae More recent chmcal research has alti r. . md amplified 
this concept. The symptom of exophth dm -, I vwever, is 
still regarded, with such reservations as these latei researches 
have suggested, as an important part of the symptomatology 
of the disease. Formerly, it was believed that exophthalmos 
was an invariable accompaniment of the disease symptoma 
tology At present it is said to be absent in atypical cases — 
the soolled formes frnstes types Bram believes that “exoph- 
thalmos occurs sooner or later in from 65 to 85 per cent of 
subjects of Graves’ disease." 

In addition to the term, “exophthalmos,” the symptom— 
depending somewhat upon its degree — is often described as a 
'bulging” or “prominence” of the eyes, also as “pop-eyes,’ 
“goggle eyes,” “proptosis," etc 

The malposition of the eyes is straight forward, the degree 
°f prominence varying from slight protrusion, at times difficult 
to estimate, to extreme protrusion interfering with lid closure, 
toe latter condition exposing the eye to the grave danger of 
corneal ulceration, panophthalmitis, possibly loss of the eye 

The mobility of the eye is rarely impaired to any con- 
siderable degree These two characteristics— the straight for- 
ward proptosis and the retention of practically normal mobil 
By of the eyeball, are of considerable value in differentiating 
from an exophthalmos due to orbital or nasal accessory sinus 
pathology 

Both eyes are usually involved A difference in degree 
between the two eyes is frequent, notably in the early stages 
of toe disease, only one eye may also be affected, the other 
a Ppeanng normal 



1 2oS 


RICHARD J TIVNEX 


lhalmos Reports as to the incidence of the symptom \ary 
from 15 to 55 per cent 

Sharkey (referred to by Foster Moore) states that the 
symptom is not limited to Graves’ disease but that of 613 
cases of all kinds of disease, excluding Graves’, it was present 
in 12 cases and that many people can produce it xoluntarih 
Willebrand and Saenger (referred to by Dock) give fhe 
theories of the cause of the symptom, viz Sympathetic, 
central, action of the orbital vessels upon tire levator, insuffi- 
ciency of the orbicularis, increase of the forces which cause 
elevation 

Dalrymple’s Sign — This sign consists of a retraction of 
the upper lid with consequent widening of the palpebral fis- 
sure, the sclera being exposed above and below the cornea 
This produces in the patient tire so-called “ look o) jnght” or 
“ staring expression ” According to Dock, “it occurs early, is 
rarely absent, varies from day to day and sometimes is more 
distinct on one side ” This sign is also found in hysteria, 
tetanus, pregnancy, and in maniacal maladies Its cause is 
attributed to spastic contraction of the musculus tarsalis supe- 
rior due to irritation of the sympathetic (Fuchs) 

Stellwag’s Sign — This sign consists of a diminished fre- 
quency of winking Normally the function of wanking dis- 
tributes the lacrimal fluid over the cornea, bathes it, dears 
the cornea of dust and prevents the corneal layers from dry- 
ing Winking takes place normally, approximately three to 
ten times per minute, m Graves’ disease it may not take place 
more than once m several minutes Interference with this 
corneal protective function exposes it to irritation and infec- 
tion It is not uncommonly an early symptom and is said to 
occur in 30 to 50 per cent of cases 

Moebms’ Sign — This sign is a reduction m the comer- 
gence function not attributable to muscular paralysis or exoph- 
thalmos 

Gifford’s Sign — In this sign difficulty is experienced m 
exerting the eyelid, and is regarded as of frequent occurrence 
The foregoing resume of the ocular manifestations oi 
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Graves’ disease emphasizes the value of these symptoms to 
the clinician as aids in the diagnosis and in estimating the 
clinical progress of the disease 

Practical Eye Diagnostic Summary— In all cases of inspected exoph 
thalmlc goiter the eye and Its appendages ihould be examined The eye 
ijmptoms exhibited concern malnlj the position of the eyeball, lid movement 
and convergence The various impairments of these — referred to — should be 
investigated in a detailed way m ever} case 

ARTERIOSCLEROSIS 

In November 1931 a patient aged fifty nine, consulted me for change 
in reading glasses no general complaints considered himself to be in excel 
lent physical condition Examination of the c} {grounds disclosed an artetio 
sclerosis of the retinal vessels of marked degree He was advised to have a 
general physical examination Within the following four months the patient 
was given a thorough general physical examination in two different out 
standingly recognlred clinics The findings of both clinics, other than hyper 
tension of moderate degree were negatire Approximately five months later 
the patient while attending a hockey game was stricken with cerebral hemor 
rhage from which he later died 

According to Fraser’s survey of life insurance mortality 
experience for the year 1934, “the mortality from the cardio 
vascular renal group (a group that includes heart disease, 
chronic kidney disease, apoplexy, and arteriosclerosis) far out- 
weigh those from any other cause ” 

The sequential relationship of hypertension, artenosefe 
rosis, the cardiovascular-renal group of diseases, and vascu 
lar cerebral pathology, is, as yet, undetermined Whatever 
the final \ erdict may be, it is exceedingly probable that arterio- 
sclerosis will occupy a prominent place in the final estimate 
As Osier well says, “the tragedies of life are largely arterial,” 
and one maj add, arteriosclerosis plays a major rOle m their 
ennetment Early recognition of a beginning arteriosclerosis 
is therefore of outstanding value m conserving life Fhc ret 
mnl vessels, in common with other general vascular structures 
share m the attack of sclerotic processes, often they present 
evidences of such invasion before it is manifested in other 
portions of the body It is not loo much to say that no part 
of the hotly offers i more fruitful field and rclitivelv easy 
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method of obtaining reliable data concerning the condition 
of vascular structures than that offered by the retinal vessel 
and fundus Numerous observers confirm this view 

Osier, for example, states, “Of all the vessels m which to 
see early thickening, the retinal arteries are the most impor- 



Fig 150 — A case of arteriosclerotic retinitis From a woman need sixt> - 
flic, who'c systolic blood pressure was greater than 300 mm She died of 
“a stroke totally blind ’ four vears and four months after the drawing was 
made The arteries arc very bright, the lower one showing a dotted relict, 
and when seen three tears and one month later many of them were converted 
into fibrous threads The veins ire deeplv cut into by the arteries, in one 
place i vein rides over a thickened artery A few hemorrhages and a number 
of the discrete dots of arteriosclerotic retinitis arc seen The disk edges arc 
blurred (Moore, “Medicil Ophthalmology,” J and A Churchill, Publisher ) 

tanl ” Gunn observes, “ophthalmoscopic examination is one 
of the most ready clinical means for the early detection of 
important arterial changes/’ and Fnedenwald notes, "the 
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most important aspect of ocular and especially retinal arterio- 
sclerosis is its diagnostic value m relation to general vascular 
disease ” Cabot writes, “arteriosclerosis may appear earlier 
or more clearly in the retina than elsewhere ” 

The pathologic histology of retinal arteriosclerosis is of 
interest in interpreting the varied symptomatology Adams’ 
view is, “microscopically, the process is seen to be due to a 
chrome inflammatory process, there being a prohferation of 
the endothelium of the tunica intima, and at the same tune 
new formation of connective tissue and especially of elastic 
tissue The endothelial prohferation occurs both m the ar 
tenes and veins ” The obstruction of the retinal vessels, 
which those various lesions produce, affects the nutrition of 
the retinal structures and is therefore a major factor in im 
paired retinal function 

The arteriosclerotic changes which affect the retina and 
retinal vessels are many and various The following abridged 
outline of deSchweuutz’ comprehensive summary presents the 
usual changes encountered (Fig ISO ) 

“Alterations m the retinal vessels are also caused by 
chronic nephritis and general arteriosclerosis and present the 
following ophthalmoscopic appearances (1) Alterations in 
the course and caliber of the retmal arteries, such as undue 
tortuosity, which is not significant unless it is associated with 
other evidence of disease, in the size and breadth of the ret- 
inal arteries, presenting as it were a beaded appearance (2) 
Alterations in the reflections from and the translucency of 
the walls of the retinal arteries, manifesting themselves (a) 
in Increased distinctness of the central light streak on the 
retinal vessel and an unusually bght color of the entire breadth 
of the artery, (6) loss of translucency, so that it is impossible 
to see, as is possible m the normal state, through the artery 
and underlying vein at the point of crossing, (c) positnc 
changes in the arterial walls consisting of whitish stripes, in- 
dicating degeneration of the walls or infiltration of the peri- 
vascular lymph sheaths (perivasculitis) (3) Alteration in 
the course and caliber of the veins, together with signs of 
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mechanical pressure, manifesting themselves (a) m undue 
tortuosity, which as m the case of the arteries is not signifi- 
cant except in the presence of other disease, ( b ) alternate 
contractions and dilatations, ( c ) an impeded venous circula- 
tion where a diseased artery crosses it The last is a sign of 
the utmost importance (d) Changes m the venous walls, 
precisely as they occur m the arteries, so that whitish stripes 
border the vessel and are indications of degeneration in its 
walls Ofter associated with this one may see varicosities 
(4) Edema of the retina, manifesting itself ( a ) as a grayish 
opacity, which may be present m the immediate neighborhood 
of the papilla, or in spots over the eyeground and along the 
course of the vessels, looking hke a fine gray haze or m little 
fluffy islands far out in the periphery (5) Hemorrhages, 
manifesting themselves as linear extravasations along the 
course of the vessels, roundish infiltrations scattered over the 
fundus, or m droplike form ” 

He further adds, “the significance of these lesions is of 
serious import In addition to their relation to nephritis, they 
may be the forerunners of vascular sclerosis of the brain or 
indicate the presence of disease of the cerebral arteries Their 
subjects are liable to hemorrhage m the bram and all its con- 
sequences ” The consensus of opinion is that no one sign or 
symptom m the retinal vessels or retma is pathognomonic of 
retinal arteriosclerosis Moore, for example, points out that 
tortuosity of the artenes of itself is not a rehable index, 
deSchwemitz emphasizes, however, that a well marked tor- 
tuosity affecting the smaller vessels of the macula, indicates 
a marked degree of arteriosclerosis 

Optic atrophy of gradual development may supervene as 
a result of the reduced blood supply occasioned by the sclerotic 
vascular disease Oatman calls attention to a pulsation m 
the artenes, so-called “locomotion pulse” as one of the early 
evidences of retinal artenosclerosis He emphasizes as a diag- 
nostic aid the pulsation pressure test, viz “Healthy retinal 
vessels are very compressible while sclerosed vessels are com- 
paratively incompressible If gradually increased pressure is 
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applied by the finger to the eye the ophthalmoscope will dm 
close (1) strong venous pulsation on the disk, (2) arterial 
pulsation, (3) cessation of circulation and blanching of the 
vessels Rigid vessels resist pressure and where retinal arterio- 
sclerosis is advanced neither venous pulsation nor blanching 
of the vessels can be produced by pressing on the globe with 
the finger” 

Other suggestive symptoms of arteriosclerosis are spon- 
laneous subconjunctival hemorrhages m adults, edema of the 
hds and recurring conjunctival chemosis Moore and many 
other observers stress the diagnostic value of the peculiar 
phenomena occurring at the arteriovenous crossings, such as 
indentations and obscuration of the underlying vessel, diver 



15 1< — To show the riding of a vein over a thickened artery in the 
* na - The ihaded band on each side of the artery indicates its visible coats 
rom ft of sixty five whose systolic blood pressure was 265 mm The 
•Ppearances were quite unchanged at the end of two years. (Moore, ‘Med 
™ Ophthalmology," J and A Churchill Publisher ) 

sion of its course and interference with its visibility for short 
distances on either side of the crossing, these changes be re 
Sards as evidence of a high degree of sclerosis (Fig 151) 
Knapp emphasises that in appraising the ophthalmoscopic 
findings, refractive errors, conditions of acute toxinemia occur- 
nn ? m acute Bright’s disease, severe influenza, and a failing 
heart must be excluded Thonngton mentions the presence 
sclerosis m retinitis pigmentosa Cerebral arteriosclerosis 
Is not neccssarilj to be predicated on a retinal arteriosclerosis 
as the two may not coexist Herter, however, states that 
a positive finding of sclerosis of the retinal v essels assumes a 
similar condition in the cerebral vessels, but not the reverse 
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Moore believes that where disease of the retinal arteries is 
evident, cerebral vascular disease is also present, but that in 
30 per cent of cases even an advanced disease of the cerebral 
vessels may be present without the retinal vessels being demon- 
strably involved As to prognosis, Moore states the tenure 
of life of patients who are the subjects of retinal arterioscle- 
rosis is uncertain, but a considerable number live for several 
or many years Adams concludes that the prognosis is de- 
pendent upon the associated renal and cardiac changes and 
that it is aggravated by the presence of albuminuria and that 
it is better m older people 

Practical Eye Diagnostic Summary — Early manifestations of general 
arteriosclerosis are frequently seen m retinal vessels Their early recognition 
have an important bearmg m relation to the cardiovascular-renal group of dis- 
eases The presence of sclerotic changes m the retinal vessels suggests arterio- 
sclerosis, syphilis, or nephritis Routine examination of the eyegrounds is 
therefore of outstanding value m general examination 

The important changes to be sought for in ophthalmoscopic examination 
of the retmal vessels are — undue tortuosity, particularly of the vessels near 
the macula, beaded appearance — accentuation of the central light stream and 
sheathings (whitish stripes bordering the vessels) of the sheaths, indentation 
of and lack of transparency at vessel crossings, locomotion pulse, changes in 
caliber, retmal infiltrations, in addition, edema (grayish opacity) of the retina, 
retmal hemorrhages, the pulsation pressure test phenomena, edema of the lids, 
recurring conjunctival chemosis, and subconjunctival hemorrhages 

BRAIN ABSCESS 

In December, 1930 a young man of twenty-four came under mj care 
suffering from severe, persistent headaches Several years previously he had had 
a right simple mastoid operation Eye examination was negative Other find- 
ings, however, suggested a suspicion of brain abscess, which vas concurred in 
by an eminent neurologist Blood examination, however, disclosed the Plas 
modium malanae of Lavenn and the diagnosis of malaria 

This case is ated more particularly to stress the value of “routine” in 
examination 

The diagnosis of brain abscess is almost always difficult 
It is generally accepted that they have their origin as com- 
plications of infective processes originating outside the cranial 
cavity, such as diseases of the ear, mastoid, nasal accessory 
sinuses, heart, lungs, etc In making the diagnosis of brain 
abscess, therefore, it is necessary to establish the causal rela- 
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tion between the original focus and in addition exclude as 
possible explanations of the symptoms presented a host of 
other diseases such as brain tumor, meningitis, apoplexy, 
cerebral syphilis, encephalitis lethargica, etc A problem of 
this magnitude demands that every source of possible aid be 
utilized The eye not infrequently exhibits symptoms in brain 
abscess which may, m connection with the other symptoms, 
prove of considerable value in the diagnosis and localization 
An enumeration of the eye symptoms which may occur in 
the various types of brain abscess includes the following 
Photophobia, diplopia, optic neuritis, papillitis, choked disk, 
nystagmus, pupillary disturbance, hemianopsia, oculomotor 
tuid abducent nene paralysis and sensory aphasia The most 
important of these is optic neuritis According to Gowers, 
optic neuritis occurs in two thirds of the cases and if the 
abscess has existed for more than four weeks it is found in 
three fourths of the cases, also, that if it is limited to, or more 
pronounced on one side the abscess is likely to be on that side 
Practically all observes agree that the optic neuritis, in par- 
ticular the swelling of the papilla, is seldom as marked as in 
brain tumor, and also that optic neuritis and choked disk are 
more frequent manifestations of brain tumor and meningitis 
than of brain abscess It is also said that optic neuritis and 
choked disk are more common with cerebellar than with cere 
brol abscess Choked disk is generally regarded as an expres 
sion of extreme increased intracranial pressure, ns may occur 
In brain tumor It is not a usual manifestation of brain ab 
sees but is more common in brain tumor, occurring in 71 per 
cent of cases, in brain abscess in 2 2 per cent (Uhthoff), due 
Perhaps to the usual absence of increased intracranial pres 
wre In brain abscess and its usual presence in brain tumor 
Sbaipc, for example, states, "Unlike most brain tumors (ex 
eluding the gliomas) which produce an increase of the intra 
uranial pressure by their added tissue formation or by a block 
a 8e of the ventricles, brain abscesses, on the contrary, replace 
brain tissue so that unless the escape of cerebrospinal fluid 
from \entncles is blocked by a large subtentorial abscess for 
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mation there are produced no signs of a marked increase of 
the intracranial pressure ” 

Eggle ton’s deductions are, “A moderate grade of papille- 
dema is a frequent manifestation of cerebellar abscess, papille- 
dema is frequently seen in occipital lobe abscess, papilledema 
is usually absent in front lobe abscess, transient or fixed hemi- 
anopsia of the homonymous type, for form and colors is a 
valuable localizing sign of temporosphenoidal lobe abscess 
and should always be sought for, vertical nystagmus and lat- 
eral deviation of the eyes when present are definite indications 
of cerebellar involvement, ocular paralysis is of no localizing 
value ” 

Photophobia may be present in the early stages, but it is 
of no determining value as to localization or stage of abscess 
Diplopia occurs occasionally m temporosphenoidal and frontal 
lobe abscess Wyllie states that the state of the pupil does 
not assist m the diagnosing of the abscess but is of decided 
value m deciding the stage and the side on which the abscess 
is located — equal pupils which respond actively to light and 
accommodation indicate the early purulent stage, if the pupils 
lose their activity and become sluggish or stable it is an indi- 
cation of the terminal stage, if unequal, one being widely 
dilated, the abscess will likely be found on the side of the 
widely dilated one, if both pupils are widely dilated the ab- 
scess is probably large Vision may be affected and its prog- 
nosis is uncertain depending on all the factors entering into 
the case While the eye symptoms of brain abscess are of 
aid in diagnosis their absence is not to be interpreted as an 
indication that a brain abscess is not present 

Practical Eye Diagnostic Summary — In all suspected cases of brain ab- 
scess, a field of vision for both form and color should be taken with especial 
emphasis on disclosing if an homon\mous hemianopsia be present whicb is a 
valuable eye symptom, pointing to a temporosphenoidal lobe abscess The find- 
ings on first examination may not be complete but suggestive, later, tests may 
confirm the early suggestive features, hence, all the foregoing eye tests should be 
repeated at frequent intervals The pupils should be carefully crammed for 
equality and reaction The ejegrounds, especially the papilla, carefully studied 
for early evidences of optic neuritis 
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In June 1930 n young girl of nineteen was referred to me for an eve 
examination to determine if glasses might not relieve the severe headaches 
from which she had suffered for some time She had recently been operated 
for gallbladder infection the diagnosis of this condition being largely based 
on the presence of gastrointestinal disturbance persistent severe headaches 
and jaundice No relief resulted from the operation Eye strain was con 
lidered as a possible cause of the headaches The eye examination disclosed a 
well marked choked disk involving both eyes and the diagnosis of brain tumor 
was made. 

The eye symptoms of brain tumor are of outstanding sig- 
nificance, diagnostically and prognostically, and frequently 
are determining factors in appraising the clinical progress of 
the cerebral lesion and its proper therapeutic management 
It should be recalled, however, that these eye symptoms are 
not of themselves as a rule determining elements but must be 
considered only as a part of the clinical ensemble of symp 
toms presented The chief eye symptoms of brain tumor are 
(1) Those involving the optic papilla and retina, (2) changes 
in the visual fields for form and color and alterations of the 
blind spot, (3) impairment of the light sense Of these symp- 
toms the most important is that affecting the optic nerve head, 
commonly referred to as choked disk, papilledema, papillitis, 
optic neuritis or by the German designation, "Stauungs 
papiiie.” It is present in 80 to 90 per cent of cases Foster 
states that choked disk is absent in only S to 10 per cent of 
cases and these are mainly tumors of the frontal brain and 
of the hypophysis As a preliminary to the discussion of the 
symptom, choked disk, it is well to refer briefly to certain 
anatomical relations of the cranial cavity, bram, optic nerve 
and retina which have an important bearing on the evolution 
of this eye symptom and the general accepted theory of its 
production (Tig 1S2 ) 

The eyeball, optic nerve and retina are essentially out- 
growths of the bram The retina is in reality an expansion 
of the bram and the optic none may be regarded as a cerebral 
tract Each optic nerve trunk is made up of nerve fibers sepa- 
rated by neuroglia and held together bv connective tissue 
VCT - ' 0—77 
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Fig 152 Longitudinal section through the head of the optic nerve In 
Us passage through the scleroticochoroidal canal the optic nerve shows an it- 
regular conical contraction The fibers of the nerve are collected into bundles, 
’ , separated hv septa, s Under the form of rows of nuclei, which belong to 
the ncurogha cells, the continuation of the septa can be followed to the head 
of the optic ner\e The axis of the nerve is occupied by the central vein, v, 
and the central artery, a, which is situated to the nasal side of the vein The 


optic nene is traversed transversely by the lamina cribrosa, which separates 
he trunk from the head of the nerve The fibers of the lamina cribrosa arise 
from the wall of the scleral canal, traverse the nerve in a sbghtly concave arch 
(the concavity being directed to the front), and are inserted into the connec- 
tive tissue that accompanies the central vessels About at the level of the 
nner layers of the choroid, the nerve fibers diverge like a sheaf, so as to 
orm a funnel-shaped depression— the vascular funnel, G More fibers pass 
to the nasal than to the temporal side of the papilla, for which reason the 

fit, T 1 ^ 11 ^ er fibers of the optic nerve pass over into the 

er layer (I) of the retina Succeeding this are the other layers of the retina, 
namelv the fajer of ganglion cells (2), the inner plemform layer (3), the layer 
o inner granules or bipolar cells (4), the outer plexifonn layer (S), the layer 
ie nutcr granules or of the bodies of the visual cells (6), the hmitans 
“ ™ “ d ‘ he Ia > er of rod s and cones (8) The layers of the retina 
fhefnTh f at t, ' C i’ cad of the °P^ nerve, the outermost layer, 8, extending 
the X T “ i mnennost fibe « of the sclera which form the wall of 
” Da '’ accorn Pany the optic nerve backward and form its pial 

from the 5 “ “ lntJmatC relation ^ At a point further back 

form the rf d T * 1 , e outer sclera are reflected backward and 

two shtths . ; D u M envd0ps 016 nerve loosely Between these 

space oTthe oT a arachnold sheath, A, which divides the intervagina] 

space of the optic nene into the subdural space, sd. and the subarachnoid s^cc, 


temporal 
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Lymph channels occur between the connective tissue and the 
bundles The nerve trunk is surrounded by three enveloping 
sheaths, the dura, arachnoid and pia, which are the direct con- 
tinuation of the cerebral meninges Between the dura and pia 
is the intravagmal space which is divided by the arachnoid 
sheath into the lymph spaces, the subdural and subarachnoid 
Both of these lymph spaces originate m and are continuous 
with the corresponding cerebral channels These enveloping 
sheaths terminate by a cul-de sac in the sclerotic coat of the 
eye near the lamina cribrosa The central vessels (artery and 
vein) of the retina run in the axis of the optic nerve to the 
optic papdla where they enter the eyeball and spread out over 
the nerve head as the central retinal vessels They are pre- 
sumed to have no anastomosis and are regarded as end arteries 
The connection of the cerebral lymph spaces with the sheaths 
enveloping the optic nerve, and in particular their termination 
in a cul-de sac in the immediate neighborhood of the optic 
nerve, favors blockade and compression of the nerve at tins 
point This anatomical arrangement explains the readiness 
with which an increase of intracranial pressure may by com 
presslon affect the nerve head and retinal vessels and produce 
in the eyegrounds the famdiar ophthalmoscopic picture of 


sa Anteriorly both end bj a cul-de-sac in the substance of the sclera 6 is 
the cross section of one of the numerous subarachnoid trabeculae which con 
nect the arachnoid to the plal sheath In the wall of the scleral canal is seen 
the cross section of some blood vessels belonging to Zhm j scleral circle Be- 
tween the sclera, S and the retina R lies the choroid Ck The innermost Ia>er 
of the latter the lamina vitrea 10 U the one that extends the furthest in 
toward the nerve head and the fibers of the nerve are constricted by the edge 
of the lamina Upon the lamin a vitrea lies the pigment epithelium 9 whkh 
belongs to the retina and which on the nasal side extends as iar os the lamina 
vitrea, but on the temporal side stops somewhat short of It On both sides 
the pigment epithelium gets to be thicker and more pigmented toward its 
edge — a state of things which answers to the choroidal ring that can be seen 
with the ophthalmoscope The succeeding bjers of the choroid the chorio- 
capUbris, n and the ln>cr of medium and large-sired ves«cb 12 do not 
extend quite up to the optic nerve on the temporal side because a byer of 
connective tiss ue representing a continuation of the sclera juts in between 
the two (Fuchs-Duonc Textbook of Opbthalmolog) n Courtcvj of J B 
LlppincoU Co ) 
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choked disk The fibers making up the optic nerve along with 
the vessels imbedded in their substance enter the back part 
of the eyeball through a rather intricate aperture known as 
the foramen sclerae and on reaching the interior eye spread 
out over its posterior inner surface to form a nerve carpet, 
the retina The optic nerve trunk does not enter the eyeball 
at the foramen sclerae through a single large opemng but m 
the following manner (modified from Fuchs) The sclera 
divides into an outer and inner portion The outer portion, 
constituting two thirds of its thickness, is not perforated at 
all, but is reflected backward and enfolds the trunk of the 
nerve forming the dural sheath, the inner portion, along with 
a small portion of choroid process traverses inward form- 
ing a septum or diaphragm which is perforated by numerous 
openings through which the separate bundles of nerve fibers 
pass This perforated diaphragm resembles a sieve, hence 
the name “lamina cnbrosa” apphed to it The optic nerve 
at the foramen sclerae and especially at the lamina cnbrosa 
is tightly enclosed between firm fibrous walls and when swell- 
ing of the optic nerve takes place, constriction and strangu- 
lation of it usually occurs Viewed with the ophthalmo- 
scope, the lamina cnbrosa, when present, appears on the disk 
surface as a small stippled zone made up of grayish dots and 
white interspaces The dots are the nerve fibers and the white 
interspaces are the septal partitions between the apertures 
The central vessels enter with the nerve fibers, divide and 
traverse the retinal surface The separation or diverging of 
the nerve fibers and vessels on the nerve head produces a 
funnel-hke depression called the vascular or physiologic cup 
the bottom of which may present a stippled appearance, the 
l ami na cnbrosa The area of entrance of the nerve fibers and 
vessels to the eyeball is known variously as the nerve head, 
the optic disk or papilla The two optic nerve trunks proceed 
backward from the eyeball and join at the chiasm In the 
chiasm the fibers of each trunk divide, semidecussate and form 
optic tracts, each of which is a composite of nerve fibers from 
its own and the opposite side, a left and right The optic tracts 
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proceed backward respectively to the right and left primary 
subcortical optic centers and visual areas in the occipital lobe 
(Fig 153 ) The nerve fibers of accommodation, convergence 
and of the pupil pass from the optic tract to the oculomotor 
nucleus and from this nucleus send fibers in the trunk of the 
oculomotor nerve to the pupil, to the muscles of accommoda 
tion and convergence This semidecussation of nerve fibers at 
the chiasm and the distribution of the tracts explains the vari- 
ous pupillary, accommodation, convergence and hemianopic 
phenomena frequently exhibited in cerebral neoplasms and 
other intracranial disturbances which often provide important 
eye symptomatology in the diagnosis and localization of the 
lesion The chiasm rests upon the sphenoid bone and is in 
intimate relation with the pituitary body, the anterior end of 
the third ventricle, the infundibulum, internal carotids and 
the meninges 

Many theories have been advanced to explain the develop- 
ment of choked disk, notably the mechanical and the toxic 
or inflammatory (Fig 154) The consensus of opinion favors 
the mechanical theory Cushing observes, “It seems m all 
probability a stasis edema from the forcing of the cerebro- 
spinal fluid into the meningeal sheath which invests the optic 
nerce ” Fuchs’ comprehensive explanation of the way choked 
disk may be produced by an intracranial growth is of interest, 
"A brain tumor as a result of its growth arrogates constantly 
more and more space to itself within the cranial cavity Hence, 
as the skull is unyielding there arises an increase in the intra 
cranial pressure Owing to this increase the return flow of 
lymph in and about the optic nerve is impeded and a stasis 
of lymph occurs producing an edema of the nerve trunk 
This edema causes a compression of the central vessels, a 
compression which makes its influence felt, sooner and to a 
higher degree, in the central vein of the optic nerve than in 
the central artery As there is constantly pouring into the 
papilla through the artery a quantity of blood which cannot 
be completely carried away again by the contracted central 
vein, venous engorgement of the optic nerve and consequently 
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Fig 153 — Schematic representation of the pathways The field of vision 
common to the two eyes is composed of a right half, G, and a left half, Gi 
The former corresponds to the left halves, 1 and li, of the turn retinae, the 
latter to the right halves, r, and ft The dividing line between the two halves 
of the retina is formed by the vertical meridian This passes through the 
fovea centralis, /, in which the visual line (F) drawn from the point of fix- 
ation, F, impinges upon the retina The optic nerve fibers arising from the 
right halves, r, and ft, of the two retinae (indicated by the dotted line) all 
pass into the right optic tract, T, while the fibers belonging to the left halves, 
1 and Xj, of the two retinae pass into tract Ti The visual fibers of each 
optic tract pass to the cortex of the occipital lobe, B, forming Gratiolet’s optic 
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swelling of the latter developed This swelling of the nerve 
leads to its incarceration at the spot where it fits so tightly 



Fig 154— Longitudinal section through the head of the optk nenc in 
choLed dish (magnified 14 x 2) The dist- is greatly swollen so as to project 
above the lex el of the adjacent retina an I form at the base cm annular pro 
trusion, n There is a cellular infiltration particularly along the minuter 
blood vessels, e for which reason the latter appear specially prominent The 
retina, r, Is thrown irto folds about the circumference of the dish In conse- 
quence of the swelling of the latter the choroid ch and the sclera s arc 
normal as is the optic nerve posterior to the lamina crlbrosa Here there is 
present, simp]) a dilatation of tbc intervaginal space / through accumulation 
of fluid by virtue of which the greatly filded arachnoid sheath or becomes 
especiali> prominent du dural sheath p pud sheath (Fuchs-Duone Tat 
booh of Ophthalmology ” J B Lippmcott Co ) 

in the foramen sclerae and consequently extreme edema de 
velops m the strangulated nerve head This edema consti 
tutes what is known as choked disl which therefore consti 

radiation 5 the pupillary fibers, tu go to both oculomotor nuclei K and Ai 
Each of these latter consists of a senes of partial nuclei one of which 
tends fibers, P, to the sphincter Iridis, another sends fibers, A to the ciliary 
muscle (muscle of accommodation) and a third sends fibers C to the con 
verging muscle (Internal rectus) i All three fibers run In the trunk of the 
oculomotor nerve, Oc Division of the optic tract at £g or ee produces right 
hemianopsia and In the former ca<c there would theoretical!} be no reaction 
to fight on Illuminating the left half of cither retina (heiniMncjis) Division 
of the chiasm nt xs produces temporal hemianopsia Division of the fibers m 
abolishes the reaction of the pupil to light but leaves the oswdafed reaction 
°f Ibe pupil to accommodation and convergence unaffected (Fuchs Duine 
'Textbook of Ophthalmology Courtcsv of J B Upjrfneoti Co ) 
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tutes a very important symptom of increase of the cerebral 
pressure ” The ophthalmoscopic picture of choked disk has 
been summarized by Marcus Gunn in five stages 



Fig 154a Choked disk at its acme Scarcely a trace can be seen of the 
margins of the papilla, but the latter seem to send tongueliLe processes into the 
retina The papilla is distinctly elevated, as can be seen from the course of 
the vessels, and exhibits a radiating stnation A number of hemorrhages, also 
striate in form, give the dish quite a specific appearance The disproportion 
between the arteries and the veins is so great at the acme that the former 
are scarcely visible, while the latter leave the papilla as broad, tortuous bands 
Some white patches of degeneration are visible in the retina There are only 
a few retinal hemorrhages in this case, but they are often much more numerous 
The vision in this patient was normal (Adam Foster, “Ophthalmoscopic Diag- 
nosis ”) 

1 The earhest ophthalmoscopic signs are increased red- 
ness of the disk, loss of definition m its edges, shght promi- 
nence of its surface and narrowing of the physiologic pit 
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2 As a rate which vanes much in different cases and 
which seems to bear a decided relation to the degree of intra- 
cranial tension, the swelling of the papilla increases, the physio- 
logical pit disappears and the dish edges become quite ob 
scured Along with these signs there is now slight haziness 
of the surrounding retina and the retinal veins show evidence 
of retarded circulation 

3 In an advancing case the next alteration consists m 
further swelling of the papilla so that it becomes more promi 
nent and occupies a larger fundus area, the venous distention 
becoming more marked Fine folds not infrequently appear 
in the edematous retina, particularly between the disk and 
macula and there may be retinal hemorrhages 

4 The papilla becomes more opaque and sometimes more 
prominent, the hemorrhages increase in size and number and 
there are inflammatory exudations on the disk and surround 
ing retina. At this stage vision has become impaired 

5 The next stage consists in a gradually decreasing vas- 
cularity of the papilla, part of its surface becoming paler than 
normal, while the prominence either persists or slowlv sub- 
sides At this time also we first note a change in the branches 
of the central artery in the form of diminished breadth — the 
state of atrophy with inevitable blindness 

From the foregoing summary it is evident that in making 
an ophthalmoscopic inspection of the eyegrounds for suspected 
choked disk our study of the nerve head should concentrate 
on the following five cardinal features (1) Its color and 
transparency, (2) definition of its margins or disk outline, 
(3) condition of level, (4) appearance of the physiologic pit, 
(5) condition of vessels, ratio in size of the retinil arteries 
and veins, evidences of retinal edema and retinal hemorrhages 
The various stage above outlined in an advancing process 
show step by step progressive involvement of these five car- 
dinal features The striking eyeground change of brain tumor 
is that of the nerve head, choked disk It is markedly swollen 
and projects into the vitreous Its edges overhang and the 
whole appearance resembles a gray mushroom The vessels 
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emerging from the vascular funnel ascend over this mushroom 
swelling and may disappear as they descend its sides The 
disk outlines, while more or less disturbed are still defined 

The second striking change is m the retinal vessels, the 
veins are increased m size and the arteries contracted The 
height of the swelling is estimated with the ophthalmoscope 
by comparing the refraction of the surrounding retina with 
the summit of the disk elevation, 3 diopters corresponding to 

1 mm of elevation A generally accepted rule is that the 
disk swelling must show an elevation of at least 2 diopters 
m order to be classified as a choked disk Sharpe deplores 
the usual custom of relying wholly upon a disk elevation of 

2 diopters as an indication of intracranial pressure signifying 
a brain tumor He emphasizes that when this amount of swell- 
ing occurs in the disk it is a late manifestation of intracranial 
pressure and of brain tumor and that the patient’s chance 
of operative relief, conservation of vision, etc , correspond- 
ingly suffer when reliance is placed on such a late develop- 
ment He points out that the earlier evidences of disk and 
retinal vessel involvement which indicate intracranial pres- 
sure should be looked for and accepted as definite evidences 
of increased pressure mtracramally These early signs are 
slight dilatation of the retinal veins and a blurring of the nasal 
margin of the disk, no “measurable swelling” of the disk being 
exhibited These early disk and vessel changes must be ex- 
amined frequently to note their progress and they should, he 
advises, be corroborated as evidences of increased intracranial 
pressure by lumbar puncture and the spinal mercurial man- 
ometer 

Visual impairment is exceedingly variable It is often 
normal even in a well marked choked disk It is not affected 
early m brain tumor due to the fact that the choked disk m 
such cases antedates the visual impairment and choked disk 
is, as a rule, a relatively late manifestation of brain tumor 
Impairment of vision, therefore, is not a dependable symptom 
as a sign that choked disk is not present It is necessary in 
every case of suspected brain tumor, even when the vision 
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is normal, to examine the eyegrounds to determine if a choked 
disk be present In brain tumor the disk involvement is al 
most always sooner or later bilateral Horsley beheves that 
it is apt to appear earlier on the side of the lesion Neither 
the size of the tumor, the age of the process, its situation, its 
unilateral exhibition or intensity are of dependable diagnostic 
or localizing value Small tumors frequently cause choked 
disk while large ones fail to produce the symptom Tumors 
of the posterior fossa (cerebellum) are the ones with which 
it is most frequently encountered and it is usually an earher 
symptom in tumors of this locality than in tumors of the 
cerebrum Cerebellar tumors and those in the midbram and 
the thalamus are reputed to produce a more intense choked 
disk with rapid invasion of visual function than those of the 
cerebrum, the subcortical, parietal or frontal regions Tumors 
of the parieto occipital regions, of the corpora quadrlgemma 
and of the cerebellum are said to produce the highest per 
centage of choked disk and that pontine tumors and those of 
subcortical origin comprise the majority of cases in which the 
symptom is absent The types of brain tumor usually en 
countered are glioma and sarcoma, in children the solitary 
tubercle Choked disk is not exclusively a symptom of brain 
tumor, it may be present in albuminuric retinitis, bram in- 
juries, concussion, apoplexy, thrombosis, the internal type of 
hydrocephalus, meningitis, etc The visual field changes which 
may be exhibited are concentric contractions, possibly inver- 
sion of the color fields and enlargement of the bbnd spot 
The pupillary symptoms manifested are occasionally of help 
ful diagnostic \aluc Radiations of white lines or dots about 
the macula resembling the “stellate figure associated with 
albuminuric retinitis, sometimes occur (in 15 per cent, Pat- 
ton) 

fnrlir.1 Eye Diagnostic Sttcnnmry —There are no external changes of 
the eyeball which luggeit a brain tumor Villon mav be normal in a patient 
with brain tumor even when there is a n-tU marled cboted disk present 
ChoLed disk is a dependable sjmptom o! brain tumor, occurring fa SO to JO 
Per cent of cases. The only sale course In all suspected rases particular^ thou: 
which exhibit the familiar symptom triad of headache vomiting and vertigo 
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commonly associated with brain tumor, is to examine the eyegrounds with the 
ophthalmoscope Such examinations should be repeated at frequent intervals 
Choked dis k is a relatively late manifestation of brain tumor Early eye- 
ground evidences of increased intracranial pressure are sbght dilatation of the 
retinal veins and blurring of the nasal margin of the disk without a measur- 
able swelling of the disk These should be looked for an confirmed by lumbar 
puncture and the spinal manometer The specific ophthalmoscopic evidences 
of choked disk are a grayish swelling of the disk surface of a mushroom char- 
acter reaching a height of not less than 2 diopters, the definition of its margins 
being more or less maintained, the vessels being interrupted or disappearing 
as they descend along the sides of the disk swelling, the retinal veins being 
dilated, the arteries contracted Such changes are, as a rule, bilateral but 
may be unilateral or more accentuated on one side Any change, however, 
of the disk, such as increased redness, blurring of its edges, sbght prominence 
of its surfaces, etc , should cause concern and the possibility of a brain tumor 
may be considered until it has been definitely excluded A visual field test 
for form and color and of the blmd spot should be included m the examination 

EPIDEMIC EN CEPHALITIS 
(Encephalitis Lethargies, Sleeping Sickness, Nona) 

This disease has an added interest m view of the recent 
epidemics in Paris, Illinois, in 1932, and in St Louis city and 
county in 1933 

All medical writers are in agreement that eye symptoms 
are almost always a conspicuous feature of this disease, par- 
ticularly m its early stages, and that their presence in con- 
nection with other symptoms is of distinct value in establish- 
ing the diagnosis 

Barker, for example, points out that “In the acute or florid 
stage or first mam stage, we meet most often with either, (1) 
a somnolent-ophthalmoplegic syndrome or, (2) an irritative 
hyperkinetic syndrome (either choreatic or myoclonic),” and 
he adds that “a triad of symptoms — fever, somnolence and 
ophthalmoplegia — characterize the lethargic type of encepha- 
litis ” 

Among the eye symptoms which have been observed in 
this disease are the following Ptosis, diplopia, accommodative 
pareses or paralyses, ophthalmoplegia of all varieties, com- 
plete partial ex- or intrinsic, impairment of globe movement 
upward or downward, nystagmus, “oculogyric crisis,” bleph- 
arospasm, inequalities and irregularities of the pupil, im- 
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paired pupillary reflexes, mydriasis, myosis, Argyll Robertson 
pupil, optic neuritis, papilledema, oscillation of the globe, 
photophobia, “myostatic rigidity” of the eyes, etc 

An analysis of these ocular manifestations discloses that 
practically all of those enumerated have as their underlying 
pathology a paresis or paralysis of the nerves which supply 
eye structures and upon which these structures depend for 
functional integrity 

The pareses or paralyses of the various ocular strupctures 
are more or less erratic and capricious in their exhibition, 
ranging from a paralysis of all the eye muscles, so-called total 
ophthalmoplegia, or attaching only all the external muscles 
of the eye, so-called external ophthalmoplegia , or perhaps 
only the sphincter pupillae and ciliary muscle, so-called in 
temal ophthalmoplegia , or only paired ocular muscles, such 
as the external rectus of one eye and the internal rectus of 
the other, so-called associated or conjugate paralysis Two 
outstanding characteristics are usually conspicuous in the eye 
symptoms of epidemic encephalitis (1) They are often tem 
porary and evanescent in duration, erratic in course and be- 
havior and exhibit unpredictable and unstable clinical vaga 
nes as to onset, tenure, recurrence or permanency, (2) fre 
quently they also manifest a “selectue” tendency, for exam 
pie, of a group of ocular muscles supplied by the same nerve, 
only a few “selected” muscles — perhaps only one — of the 
group will be attached Various similar pareses and paralyses 
also occur in syphilis, tabes, diphtheria, influenza, rheumatism 
exposure to cold, various spinal and cerebral lesions, tubercu 
lous meningitis, diabetes, toxic agents, ptomaine poisoning, etc., 
and these, therefore, must be excluded is etiologic factors 
The presence of an Argyll Robertson pupil, for example, may 
be confusing This pupillary phenomenon occurs quite regu 
larly in tabes and svphilitic infection Adler points out that 
if It be manifested in epidemic encephalitis it disappears rather 
promptly, while in syphilis it persists 

Pupillary disturbances, such as impaired reactions, in 
equalities, miosis, mydriasis etc , occurring in epidemic cn 
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cephalitis are, as a rule, evanescent, vacillating, frequently dis- 
appearing quite promptly and perhaps recurring In contrast, 
such phenomena occurring in spinal and other cerebral lesions 
are more stable, constant and persistent The motor ocular 
nerves, notably the third and sixth, less commonly the fourth, 
usually bear the brunt of the ocular invasion and produce 
such symptoms as disturbance involving pupillary reaction, 
its form, size, etc , accommodative impairment, restriction of 
ocular and lid excursion, diplopia, ptosis, etc 

It is customary to refer to so-called early and late symp- 
toms Among the symptoms which are frequently referred 
to as early ocular manifestations are ophthalmoparesis, which 
Stevens states occurs in 75 per cent of the cases, the extrmic 
muscles of the eye are affected more frequently than the in- 
ternal Moore states that of 168 cases reported by the Lon- 
don Government Board, in 20 per cent diplopia was an early 
manifestation, the symptom disappeared rapidly as the dis- 
ease evoluted Late ocular symptoms, those associated with 
the so-called residual or of the postencephahc parkinsonian 
stage, are blepharospasm, nystagmus, convergence, paralysis, 
amsocona, oculogyric crisis, myostatic rigidity of the eyes 
The oculogyric crisis symptom as referred to by William- 
son-Noble, “consists of spasmodic attacks of conjugate devia- 
tion of the eyes, most frequently vertical and often associated 
with a marked emotional factor It is apt to be regarded as 
a manifestation of hysteria ” The myostatic rigidity of the 
eye symptom, so named by Cords but first referred to by 
Nonne, is described by Barlow as follows “The face has a 
masked-hke appearance, the action of the facial muscles ap- 
pears to be entirely abohshed, and there is not a trace of 
mimicry m the face, the eyes are expressionless and stare 
vacantly into space or at some fixed object for many minutes 
and even hours at a time Stellwag’s sign is also present It 
is not a question of paralysis of the eye muscle m these cases, 
when, the patient is aroused the eyes can be moved with an 
effort, but they soon assume the same fixed position ” It is 
generally accepted that optic neuritis, papilledema or fundus 
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changes are infrequent manifestations Foster Moore believes 
that ptosis is the most common symptom, it is usually bi 
lateral 

Practical Eyo DUgnortlo Summary.— An eye Investigation should be 
Included in the general deamination of suspected rases 

It should be particularly directed to the Hd and globe movement, the 
appearance of the pupil and the pupillary reacUons, the accommodative and 
convergence range and an Inspection of the eyegrounda 

DIABETES 

The ocular manifestations of diabetes are many and varied, 
involving the lens, optic nerve, choked disk, retrobulbar neu 
ntis, retina, choroid, ciliary body, vitreous, external ocular 
muscles, the accommodation and refraction The incidence 
of ocular involvement in the disease is reported as from 20 
to 33 per cent (Knapp) Groenomv classifies the eye lesions 
in order of frequency as follows Cataract 30 per cent, retin 
itis 23 S per cent, optic neuritis 5 7 per cent, ocular muscle 
disturbance 3 9 per cent. Other manifestations occurring are 
refractive changes (including accommodation), vitreous opaci 
ties, intis, thrombosis of retinal vein, hemorrhagic glaucoma 
and optic atrophy Of these ocular symptoms those most com 
monly met with in diabetes are disturbances oj vision accom 
modation and refraction, cataract, rctnutis, and retinal hem 
orrhages Hirschberg states that the most common ocular 
manifestation is a contraction of the range of accommoda 
tion DeSchwemitz believes that premature presbyopia with 
failure to accommodate is a common and early symptom 
Changes in refraction, an increase of hypcrmetropia or the 
development of myopia, also occur Inability to see clear!} 
at the reading distance is common Disturbances of vision, 
particularly near vision, and the necessit} for frequent changes 
of glasses is, therefore, suggestive of a diabetic ocular inva 
sion Visual impairment is of frequent occurrence and in 
general is said to be more accentuated in diabetes than in 
albuminuria The degree of impairment is dependent upon 
the extent and the distribution of the fundus changes Futdicr 
stales that “of the ocular complications cataract is the com 
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monest ” Stevens observes “Cataract usually of the soft vari- 
ety and bilateral occurs m about 5 per cent of cases, it may 
be present in diabetics young or old ” Two types of cataract 
occur in diabetes, one in young patients which is character- 
ized by a rapid onset and development, and the other m the 
old which evolutes gradually Foster remarks that, “when a 
young person develops m both eyes within a few weeks from 
no known cause, cataracts which are evenly developed and 
when complete, may be seen by obhque illumination to be 
bluish white with sectors radiating from the center that have 
a luster like that of mother-of-pearl, an examination of his 
urine will almost certainly reveal that he has diabetes mel- 
litus ” 

Fuchs’ view is that “the prognosis of diabetic cataract, as 
far as the operation upon it is concerned, is less favorable 
than m senile cataracts, because m diabetes wounds show less 
resistance to infection and moreover diabetes predisposes to 
intis ” Most observers are m agreement with tins view and 
urge that before operation be undertaken the diabetic process 
should be reduced to the minimum and the patient’s physical 
condition improved to the utmost 

Diabetic Retinitis. — Some difficulty may be experienced 
m properly evaluating the retinal changes due to an arterio- 
sclerotic or albuminuric pathology which may coexist with 
the diabetes It is generally regarded that diabetic retinitis 
is not of frequent occurrence, that it is bilateral, that it affects 
mostly older subjects and that it is a late manifestation of 
diabetes DeSchweimtz mentions that m any case of diabetes 
of long duration, retinitis is seldom absent although it may 
sometimes be difficult to find the lesions because they may 
exist m the periphery of the eyeground and especially so if 
the complication of high myopia or cataractous lens is pres- 
ent Moore states that retinitis affects older people only and 
that it does not occur under the age of thirty-five Fuchs thus 
describes the retinal picture “It is characterized in many 
cases by the presence of small, brilliantly white spots m the 
retina which chiefly occupy the region of the macula lutea and 
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its vicinity, without, however, presenting a stellate arrange- 
ment as in albuminuric retinitis Sometimes by the confluence 
of small dots one or two large patches are formed which show 
by their crenated borders that they are composed of smaller 
dots Between the white patches he punctate extravasations 
of blood The rest of the retina is transparent and the papilla 
too is unaltered In other cases this characteristic picture is 
not present, m fact, diabetic retinitis may actually appear 



under the guise typical ol albuminuric retinitis or closely re 
semble a retinitis circinat.i Vcrv rarely in \oung diabetics, 
especially when nearing death retinal lipcima is found, t c , 
a condition in which on account of fat in the blood the retinal 
\ essels appear reddish white or pure white” Moore calls 
attention to some special features which he regards as par 
ticularlv suggestive of 1 dnbctic retinitis la) The patches 
of retinal exud itc in di ibetes tend to have shaqi cut edges, 
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are often solid and soapy or waxy looking, are usually distrib- 
uted in an irregular manner and sometimes form an irregular 
ring well wide of the macula, ( b ) a star figure is uncommon 
and if present it does not acquire the degree of symmetry 
that may be seen in renal cases, ( c ) the soft edged cotton 
wool patches so frequent in severe renal cases do not appear 
in diabetes , retinal edema is never so marked and thus retinal 
detachment does not result, ( d ) retinal hemorrhages are gen- 
erally m the deeper retinal layers and, therefore, are roughly 
circular m outline instead of being flame shaped, (e) the cir- 
cular retinal pigment spots which are hot rare in the later 
stages of retinal retinitis are not seen m diabetes 

Hirschberg describes a retinal picture called central punc- 
tate diabetic retinitis which he also regards as characteristic 
of diabetic retinitis The optic disk is normal and the retinal 
vessels are not visibly sclerosed There is no hyperemia or 
edematous clouding of the surrounding retina In the zone 
adjacent to the optic nerve between the superior and inferior 
temporal blood vessels groups of punctate, small, discrete, 
sharply defined white spots are seen Between the spots nu- 
merous small punctate or striated hemorrhages are found 
The spots may extend to the nasal side Thonngton observes 
that “the snow bank about the disk and the macular star, 
commonly seen in albuminuric retinitis, are absent m diabetes ” 
Hemorrhages — Hirschberg (quoted by Knapp) divides 
retinal hemorrhages in diabetes into four groups (1) Small 
punctate hemorrhages, (2) larger hemorrhages with vitreous 
opacities, (3) hemorrhagic infarct of the retma, (4) hemor- 
rhagic glaucoma It is believed that diabetic subjects are 
prone to develop intraocular hemorrhages and that a diabetic 
retinitis exhibits more hemorrhages than the albuminuric retin- 
itis They are small and since their seat is below the nerve 
fiber layer their outline is more or less circular and not, as in 
albuminuric retinitis, flame shaped due to the location of the 
latter m the nerve fiber retinal layer Small dothke retinal 
hemorrhages point to a diabetic condition The hemorrhages 
may be limited or extensive and vitreous opacities may result 
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from a leakage of blood into the vitreous Rarely hemor 
rhagic glaucoma may similarly be set up Intis is uncommon 
Retrobulbar neuritis may occur with a relative central sco- 
toma The prognosis for life in a well marked diabetic retin- 
itis is to be regarded as unfavorable though somewhat better 
than that of an arteriosclerotic or albuminuric retinitis The 
visual prognosis likewise is uncertain 

Practical Eye Diagnostic Smnmsry— In all ctzet of inspected diabetes 
an examination of the e>egrounds should be made The fundus changes are 
small bri!UanU> white spots m the macular area and retinal hemorrhages The 
picture may resemble an albuminuric retinitis Usually the retina and Hkl 
present no changes Suggestive symptoms are disturbance of vision par 
ticularlj near vision and the necessity for frequent change of glasses Cataract 
Is a frequent complication The rapid development of a cataract in both 
eyes in >oung subjects is suggestive of the presence of diabetes meJlitus 

NEPHRITIS 

In May 1933 a patient aged forty five consulted me for reading glasses 
Hfa general physical condition he regarded as excellent He presented no 
external evidence of ocular difficultv His vision was practically normal and 
his only ocular complaint was of slight difficulty in reading the telephone 
directory Examination of the ejegrounds disclosed an albuminuric retinitis 
and on subsequent general examination the diagnosis of Brights disease was 
nude 

The value of eye symptoms in nephritis is unquestioned 
Clinicians generally emphasize their importance iti contributing 
to the diagnosis and more especial]} m predicting a prognosis 
It is a common experience for ophthalmologists to discover 
first eye pathology, suggestive or perhaps determining nephritis 
in patients who had regarded themselves as being in good con 
dition These facts are so well recognized that an examina 
tion of a case of nephritis cannot be regarded as complete 
unless an eye investigation has been included The list of e}c 
symptoms which have been attributed to nephritis is an exten 
sive one The most important may be summarized as fol 
lows Noninflammatory edema of the evehds usuallv bilateral 
and involving, as a rule, the lower lids spontaneous sub 
conjunctival hemorrhage, especially of the recurring type, oc 
curring in elderlj people, chcmosis of the conjunctiva, epi 
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scleritis, exophthalmos, diplopia, vitreous hemorrhages, al- 
buminuric retinitis, retinal hemorrhages, retmal detachment, 
hyperemia of papilla, optic neuritis, papillitis, choked disk, 
optic atrophy, visual field changes, impairment of vision to 
blindness 

Of these the most important is albuminuric retinitis which 
is said to occur m 33 per cent of cases It is exhibited most 



Fig lS4c — Albumjnuric retinitis, star-shaped figure in the macula, the 
circulation in the distended veins impeded where the latter arc crossed by the 
arteries which arc undergoing sclerotic changes (deSchweinilz, “Diseases of 
the Eye ”) 

frequently m the small contracted kidney, next, m the chronic 
diffuse parenchymatous, next in the acute parenchymatous 
(scarlatina, etc ) and least m the amyloid degeneration It 
involves specially the optic nerve and papilla, the macular re- 
gion, the retma and the retmal vessels The outstanding fea- 
tures of albuminuric retinitis of the typical type disclosed by 
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ophthalmoscopic examination are white spots m the region 
of the macula, these may take on the aspect of lines radiat 
ing from the fovea, but not necessarily mvadmg it. Ulti 
mately as a rule, these spots completely surround the macular 
region forming the so-called “star figure ” The disk is en- 
circled in toto or partially by round white or yellowish white 
masses which resemble snow Hence the name given them of 
“snow bank”, retinal hemorrhages occur either minute or of 
greater extent, irregularly distributed and assuming round 
linear or flame-shaped forms The retinal vessels may or 
may not be obscured in areas by these and the vessels often 
exhibit changes characteristic of arteriosclerosis previously 
referred to The retina is swollen, edematous and in areas, 
as a result, where these changes are marked it is opaque. The 
optic papilla is commonly involved, varying in degree from 
hyperemia and neuritis to well marked choked disk Optic 
atrophy may eventuate as a sequel These various changes 
are associated with two pathologic forms, the inflammatory 
or exudative, or the degenerative Either of these types may 
be exhibited alone or in combination Depending upon the 
dominance of the several lesions the appearances, accordmg 
to Gowers, may be designated as degenerative, hemorrhagic, 
inflammatory or neuntic The eye involvement is almost 
always bilateral Vision is affected, varying m degree from 
slight impairment to blindness, depending upon the severity, 
the stage, the character, location and extent of the fundus 
lesions Some degree of permanent impairment of vision is, 
as a rule, to be anticipated Retinal detachment may occur 
and is of serious import from the visual standpoint, the prog 
nos is for reattachment being uncertain Occurring m the 
nephritis of pregnancy the prognosis is, however, more favor- 
able The prognostic value of albuminuric retinitis is of out- 
standing importance There is a unanimity of opinion among 
clinicians that a well marked albuminuric retinitis in associa- 
tion with nephritis portends 1 tenure of life, in approximate!) 
90 per cent of cases, not exceeding two years Some reserva 
tions as to the interpretation of the c\ c findings in albuminuric 
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retinitis are important to note The ophthalmoscopic picture, 
for example, as Foster points out, is not determining m estab- 
lishing either the variety of renal lesion or the stage of the 
disease Neither is the “star figure” exclusively a sign, since 
it may be found also m retinal arteriosclerosis, diabetes, brain 
tumor, lead poisoning and acute infectious diseases, m changes 
affecting the optic nerve, the papilla and in choked disk, per- 
nicious anemia and leukemia 

Practical Eye Diagnostic Summary — An examination of a case of 
nephritis without an inspection of the ejegrounds is incomplete The eye 
findings, both diagnostically and prognostically, are too important to be ignored 
The outstanding change to be looked for with the ophthalmoscope is the so- 
called “albuminuric retinitis,” the characteristic changes of which are the star- 
shaped figure around the macula, the “snow banks” about the disk, retinal 
hemorrhages, edematous retina and involvement of (he disk as an optic 
neuritis or possibly choked disk 

If time permitted many other general conditions which 
more or less regularly exhibit eye symptoms might be dis- 
cussed in detail Among these are the following 

HEAD INJURIES AND SKULL FRACTURES 

It is of the greatest importance in these cases to ascertain 
the state of the intracranial pressure Such knowledge may 
safeguard the patient against compression of the medulla and 
be the deciding factor in operative decision An increase of 
intracranial pressure is often manifested by an optic neuritis, 
choked disk or various pupillary symptoms In all head in- 
juries and skull fractures, therefore, an examination of the 
eyegrounds should be made and repeated at frequent intervals 

TABES 

Eye symptoms are almost a regular accompamment of 
tabes and are of definite value m establishing the diagnosis 
The chief eye symptoms are Argyll Robertson pupil, which 
observers estimate occurs m 76 per cent of cases, often as 
an early symptom, optic atrophy in approximately 20 per cent 
of cases, also often an early symptom, ocular palsies and alter- 
ations m the visual fields, particularly those for color 
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SYPHILIS 

All the structures of the eye, with the exception of the 
lens, may be affected by syphilis in any of its stages The 
uveal tract — ins, ciliary body, choroid — are the structures 
most commonly involved Both eves are ultimately affected 
A practical clinical observation is that in all eye diseases 
which prove intractable to treatment the possibility of syphilis 
being a factor should be excluded 

PITUITARY BODY 

Anatomically, the relation of the pituitary body to the 
optic chiasm is exceedingly intimate and in consequence eve 
symptoms are frequent and often a determining manifestation 
Changes in the visual fields producing the various types of 
hemianopsia, are of special significance Amblyopia, exoph 
thalmos, pupillary phenomena, and nystagmus are also en 
countered In a suspected case of pituitary disease a visual 
field should always be taken 

From the foregoing brief resurnd of the subject, The Value 
of Eye Symptoms in the Diagnosis of General Disease, the 
following conclusions are warranted 

1 A very consider ible number of general diseases exhibit 
eye symptoms during their clinical evolution and these eye 
symptoms are frequently of value as an aid to diagnosis and 
prognosis 

2 An eye investigation should be included as a routine 
measure in general physical examination The detnils of such 
an examination are relatively neither excessively time con 
suming nor undulv technical and are definitely within the 
scope of the general physician 

3 Traming m the use of the ophthalmoscope and the de 
tails of ophthalmologic examination in the study of general 
disease should be stressed and routinely applied in under 
graduate teaching 
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RINGWORM OF THE SCALP 

Orbo L— Thb boy of III b brought in by hb mother became jhe has 
oticed "bald ipots in bb scalp The first of these appeared four weeks ago 
□d now is as large as a tiller dollar The iatrr ones are smaller On 
uestioning her we learned that a younger child in the family also has one 
r two similar spots The disorder causes the child no discomfort On 
caminfng the scalp we find that the imolved areas are circular coin si 2 ed 
ad not completely bald (Fig 155) There arc a lew stumps and stubs of 



Ir remaining which can easily be epilated Tin \ bole area b eolered with 
fine grayish scale Had the mother used some home remedies, the scale 
eht well hate been absent We pull out seteral balr stumps ami pine 
an on a gtass slide coin them with a civetalip and allow a few drops of 
lo 20 per cent potassium Jndiosldr solution to d iw under thr slip The 
duration b then set aside to be nnrainrd after an hour or two A imllar 
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preparation is made from the scales which are scraped off the scalp and placed 
on another shde The potassium hydroxide solution softens the horny material 
in the hair and epidermal scales, and clears them so that fungus spores and 
myccha become visible 


'While the material is softening we will discuss the differ- 
ential diagnosis of this case Alopecia areata is not uncommon 
m children It produces well defined circular areas of bald- 
ness which occur erratically in the scalp If the scalp has not 
been treated, the baldness is complete m the affected areas 
when the lesion is recent The surface is white, shiny, but 
not atrophic If the process is active, short hairs, about % 
inch long, are found near the active margin which look like 
exclamation points These hairs are nearly normal m caliber 
and color distally, but near the scalp are fine and atrophic 
This gives them the appearance of an exclamation point 
However, if the bald spot be of some duration, fine, new 
lanugo hairs may have regrown, giving it a fuzzy appearance 
If the scalp has been treated with strong ointments or other 
preparations, a secondary dermatitis may result in the affected 
patches, making the diagnosis more difficult The essential 
features are still present and there is no history of other mem- 
bers of the family being similarly affected 

Discoid lupus erythematosus may produce round bald 
patches in the scalp These are dull red and may or may not 
be scaly The follicular opemngs are dilated, and other simi- 
lar plaques are usually found present m the ears or on the 
face of the patient The patches heal with atrophic scars 
which result in a permanent loss of hair m the area Lupus 
erythematosus m a child of this age would be unusual 

Now let us examine our preparations, first with the lower 
power of the compound microscope, cutting down the hght 
to a minimum We find that the proximal portion of the hair 
root is covered with a sleeve which is made up of a mosaic 
of thousands of tiny spores set closely together Under the 
high dry magnification we find these spores look like little 
circles The scales are next examine^ and are found to con- 
tain branching fungus myceha This is the characteristic 
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picture of a nucrosporon infection The procedure I have 
described is not a difficult one Anyone capable of ordinary 
work with the microscope can easily demonstrate ringworm 
fungi Do not be in a hurry Do not heat the preparations 
Allow plenty of time to elapse before m atin g the final exami- 
nation Examine several specimens One should not make 
a diagnosis of ringworm of the scalp tfith its attendant social 
isolation without the microscopic demonstration of the fungus, 
any more than he would diagnose tuberculosis without dem- 
onstrating the bacillus 

The majority of microsporons causing lesions similar to 
the ones we have seen today are classified as Microsporon 
audouim Dr Gruby, a Viennese who had migrated to Pans, 
first described this organism in 1844 and named it in honor 
of a famous French botanist Exact species determination 
can be made only by an expenenced mycologist by culture on 
vanous artificial media 

Occasionally we see cases of this type due to microsporon 
lanosum This is a fungus of animal origin (cats, dogs, horses, 
etc.) It usually sets up a little more inflammatorv reaction 
and is more susceptible to local treatment Thfs variety maj 
attack the glabrous skin outside the scalp or even the beard 
region m adults 

Each one of these tiny spores has an extremely resistant 
membrane. Chemicals kill it with great difficulty It is ear- 
ned with the scales m the combings from the scalp It ad 
heres to the inside of the head dress and to the bed linen 
If it finally nrmes on another child’s head, it germinates, 
sends out mycelia which penetrate the mouth of the hair fol 
hcle, grow around the hair root, penetrate the cuticle and 
finally produce a new crop of spores You are all well aware 
that this is an extremely infectious disease In institutions 
like orphan asylums, boarding schools, etc , it spreads like 
wddfire It is so contagious tint formerh special schools were 
set aside for its victims It is a real problem even for the 
sporadic case, for he must be excluded from school just at an 
age when formal training is indispensable It maj even flare 
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up m great epidemics like the one in Basle, Switzerland, after 
the World War Fortunately, the disease is self -limiting 
Shortly after puberty, due to the action of the endocrine 
glands, a subtle change takes place in the hair and the seba- 
ceous secretions which oil it, so that they are no longer a fit 
habitat for the Microsporon audoumi Thus, a disease which 
was extremely difficult to eradicate now disappears spontane- 
ously 

Treatment — Two factors conspire to render the treat- 
ment of ringworm of the scalp very difficult First, the fungus 
prohferates deep m the hair folhcles where it cannot be reached 
by ordinary measures Second, the fungus spores are ex- 
tremely resistant to parasiticides in a strength tolerated by the 
human skin They can hve long periods in dried material 
and still remain viable The first difficulty is overcome by 
temporary epilation, the second by scrupulous cleanliness, 
keeping the scalp clipped short or better shaved, and by the 
use of antiseptics which will prevent germination of the spores 

The most effective agent for temporary epilation is the 
%-ray This should not be immediately used m every case, 
however Fortunately, practically all the forms of ringworm 
of the scalp with the exception of Microsporon audoumi re- 
spond to topical applications If absolute species determina- 
tion by a competent mycologist is not possible, local treatment 
should be given a thorough trial 

If local measures are to be attempted, any crusts which 
are present should be first softened by bone acid wet dressings 
and ohve oil, and then removed The hair should be clipped 
very short or shaved and washed thoroughly at least once a 
day with soap and water The hair may then be epilated m 
a zone % mch wide about the affected patches with a 
tweezers or, better still, with a pencil made of pitch An oint- 
ment is freshly prepared by adding 1 drachm of iodine crystals 
to 1 ounce of goose grease This is rubbed well into the 
affected areas and surrounding zone every night In the morn- 
ing an ointment of 3 per cent salicylic acid and 5 per cent 
ammomated mercury is applied to the entire scalp The reac- 
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tion which occurs is a desirable one for it raises the tissue 
resistance to the fungus infection However, we may have 
to abstain from the use of the iodine ointment when the reac 
bon occurs and possibly use a bone acid wet dressing twice a 
day The other milder ointment can usually be continued 
As soon as the reacbon subsides we resume the iodine oint- 
ment. 

Whatever local applicabon be used, frequent microscopic 
exanunabons of the scales and hair stumps must be made to 
check on the presence of the fungus After all signs of fungus 
infeebon have been absent on repeated examination, the iodine 
ointment may be discontinued, but a 5 per cent ammoniated 
mercury ointment or S per cent sulphur ointment should be 
conbnued as well as the shaving and washing for two months, 
and repeated occasionally for short periods several months 
thereafter 

Darter, of Pans, recommends washing the scalp daily, 
drying it and then painbng the whole scalp with a mixture of 
tincture of iodine 1 part and alcohol 3 parts, this painbng 
to be conbnued dally or every other day depending on the 
amount of reacbon 

Parkhurst, of Toledo, suggested a rdgime which has been 
found highly successful He keeps the scalp closely shaven, 
washes it night and morning with soap and water, preferably 
tincture of green soap He applies at night an ointment pro 
pared freshly with 10 per cent fresh saturated alcohohc solu 
bon of iodine crystals in goose grease In the morning he 
applies a salve made up as follows 

Thymol : to 6 per cent 

Ammoniated mercury’ 3 to 6 per cent 

Salicylic aad 2 to 4 per cent 

In benrotoated lard 

The strength of the acbve ingredients is graduall> increased 
to the point of tolerance This ointment is applied to the 
entire scalp 

During the treatment all the toilet articles should be kept 
separate and rigorously cleansed The child should wear a 
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paper cap inside of his usual headdress and a similar one at 
night These should be burned after a single wearing Until 
the disease is well under control the child should not play 
with other children Where there are several children m a 
family these should be frequently examined to detect incipient 
cases Patience and scrupulous care are the most essential 
factors in the treatment 

If the infection proves intractable to these measures or 
if the hygienic environment is such that proper treatment of 
the patient and prophylaxis of other children is impracticable, 
arrangement should be made for x-ray epilation Stimulating 
preparations should be discontinued for at least a week The 
epilation should be done only by a physician who is adequately 
trained and has had plenty of experience The amount of 
x-ray which produces a temporary alopecia is so near the 
amount which produces a permanent alopecia that one should 
no more attempt this procedure without special training than 
he would attempt a thyroidectomy without surgical appren- 
ticeship When properly performed, the hair begins to fall 
two weeks after the exposure and begins to regrow about one 
month later The scalp should be washed carefully every day 
with soap and water until the fall is complete Then it should 
be bathed daily with a 1 5000 solution of bichloride of mer- 
cury in 50 per cent alcohol, and a 5 per cent ammomated 
mercury or sulphur ointment used daily for two weeks Later 
this may be increased to a 10 per cent omtment The scalp 
should be watched carefully for reinfection The local treat- 
ment should be continued for several months 

The internal administration of thallium acetate will pro- 
duce temporary alopecia of the scalp hair The therapeutic 
dose is so close to the toxic dose that we are not warranted, 
I believe, m recommending this measure to the physician 
The toxicity increases with the age of the child In children 
near puberty the effective dose is almost always dangerous 

Case H. — Our next patient is a boy of nine, who presents what appears 
to be a large flat carbuncle on the scalp (Fig 156) This has been present 
for three weeks and is tender and somewhat painful The lesion is well defined, 
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the sire of a silver dollar raised well above the surface of the scalp Its surface 
fs dull red in color knobby and feds boggy Through numerous openings 
a gelatinous material exudes A few stumps of hair remain in the surface 
of the lesion but can easily be epilated At first glance it null appear that if 
this lesion were laid wide open with a scalpel it would quickly drain and heal 
However appearances m this Instance are very deceptive. Tho boggy Tnn<* 
Is due to another tvpe of ringworm infection a trichophyton The par 
tlcular variety is of animal origin (ectothnx) Most ringworm infections 
of animal origin set up a considerable reaction in the affected skin This 
reaction eventually kills the fungus so It Is much harder to find the organism 
thin it was in the first case where the Microsporon audoulni has learned to 



Fig 156 — Kenon of the scalp 


live almost In symbiosis with the body ctHs, producing a minimum of reaction 
nod persisting a maximum of time If 're examine several of the Humps of 
heirs we may find a branching mycelium m the hair shafts- 

Treatment should consist of hot wet dressings of boric 
acid or magnesium sulphate Follicular pustules mav ha\e 
to be opened to promote drainage. The area should be painted 
daily with tincture of iodine 1 part, 50 per cent alcohol 3 parts 
A preliminary epilation of the surrounding hair is advisable 
as m microsporon infections 


1248 


MICHAEL HIGGINS EBERT 


Nonspecific protein injections m the form of typhoid vac- 
cine may be used m addition to raise the patient’s resistance 
A type of ringworm of the scalp rarely seen in Chicago 
but prominent m England and on the continent is the “black 
dot” or disseminated ringworm infection It is easily missed 
unless the scalp is carefully examined for the lesions are small, 
inconspicuous and widely disseminated They consist of scal- 
ing macules about a single hair follicle or a group of very few 
follicles The affected hairs persist as stumps among their 
healthy neighbors These stumps may turn on themselves, 
hke a compressed corkscrew, beneath the scales or in the 
mouth of the follicle Their appearance gives rise to the term 
“black dot ” The majority of these cases is also due to a 
trichophyton but of the endothnx variety which is of human 
origin Careful search of the stumps of hairs m a potassium 
hydroxide preparation will reveal the spores which are a httle 
larger than those of Microsporon audouim and are enclosed 
within the hair shaft, are quadrangular m shape and arranged 
in lines All cases of localized dandruff should be suspected, 
especialfy if any of the hairs are broken off, and a careful 
microscopic examination made for the fungus 

Ringworm of the scalp may occasionally produce a gener- 
alized eruption of a toxic character which is termed an “id” 
eruption When the original site of the infection is irritated 
or inflamed by treatment or secondary infection, some of the 
spores or perhaps their toxic products get mto the general 
circulation and are carried to the peripheral cutaneous vessels 
The skin has become during the course of the disease allergic 
to the products of the fungus and now reacts with an acute 
transitory inflammation which destroys any spores that may 
be present So search for them is usually fruitless 

In kenon of the scalp a tnchophytid is not uncommon 
It is folhcular, may be hchenoid, papular or consist of scaly 
patches It is symmetrically disseminated on the trunk and 
lasts only a few days or a few weeks or may recur It may 
easily resemble measles or scarlet fever Microsponds are less 
frequent in occurrence 
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The types of ringworm we have discussed, except kenon, 
heal without scarring There is another fungus infection of 
the scalp, fortunately seldom seen in this country, which lasts 
a lifetime, gradually destroys the hair follicles, leaving an 
irregular atrophic scar beset with a few remaining wisps of 
hair This is favus, caused by Achonon schoenlemn (Fig 
157) When well developed and untreated it produces small 
sulphur-yellow cups at the base of the involved hairs, giving 
off an unpleasant odor It mav involve the glabrous skin and 
the nails The patients that we see here, however, usually 
come in with irregular areas of permanent baldness It 13 



Fig 1*7— Favus of the acalp 


only by careful search of the scales taken from the margin 
of the atrophic areab that the fungus can be demonstrated 
Favus is fairly common in southern and eastern Europe. Im- 
migration officials have attempted to prc\ent its entrance into 
the United States Nearly all the cases we see are immigrants 
with an occasional natu e-born patient from an infected fam 
fly The disease is contagious and intractable to treatment 
Since the patent medicine vendors ha\e coined the price- 
less term “athlete’s foot ’ and made America ringworm con 
^cious via the radio, wc constantly hear people sav that the} 
have athlete’s foot of the hands or athlete s foot of the crotch 
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Let us not commit the absurdity of “athlete’s foot of the scalp ” 
The fungus which affects the foot can never be transferred 
to the scalp So you can reassure unnecessarily disturbed 
parents who may confuse the terms and fear that they have 
infected innocent offspring with an organism originally picked 
up at a Turkish bath or golf club 
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GASTRO-INTESTINAL MANIFESTATIONS OF SYSTEMIC 

DISEASE AND THEIR DIFFERENTIAL DIAGNOSIS* 

This morning I would like to bring to you a group of 
cases that illustrate very clearly bow one frequently might 
overlook some systemic disturbance because the patient com 
plains of symptoms referable to the gastro intestinal track 
I think I have sufficiently emphasized to you in past lectures 
the more or less pathognomonic features and symptom com 
plexes related to pathology per se m the abdomen With 
this background it might be well for us to see what other dis 
turbances could give these same symptoms and yet an exhaus 
five gastro intestinal examination give us little or no findings 
I am sure you will agree with me that you cannot know gastro- 
enterology until you have learned general medicine There 
are so many conditions outside of the abdomen that simulate 
intra abdominal disease that it is only the exceedingly myopic 
physician who sees only in the hght of intra abdominal mani- 
festations Many patients are needlessly operated Many 
patients are wrecked for their future hfe because some over- 
zealous physician has neglected to make a very painstaking 
and very thorough investigation of the patient as a whole 
This not only includes a very careful detailed history with a 
searching physical examination, but also a very exhaustive 
laboratory and x-ray study Before one can conclude that 
the pathology is in the gastro-intes final tract and that it alone 
accounts for the symptoms, you must exclude beyond all rea 

* Clinic given for students of Loyola University Medical School. 
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sonable doubt any extra-abdominal disturbance which might 
cause the patient distress 


The first patient of this group of cases which I would like to present is 
a woman, forty-seven years of age, who consulted me on August 2, 1927 with 
a history m which her mam complaints were belching, and a bitter taste in 
her mouth The story is that she had a cholecystectomy and appendectomy 
rune months previously for the same complaints No stones were found For 
a short time following surgical mten ention she w as temporarily relieved, how- 
ever, the same symptoms soon returned She experienced fulness and disten- 
tion particularly in the right upper quadrant, coming on at any time and 
lasting for a half hour, then disappearing spontaneously She belches con- 
siderably and has noted a peculiar taste, not quite bitter, which as a rule 
comes on within a short time after meals The distress is never present at 
night and disappears while resting She complains of some aching across the 
back Her appetite was normal Her bowels were slightly constipated and 
she had occasional frequency of urination The family history was of no 
importance She had one pregnancy and no miscarriages Menstrual history 
was regular up to the menopause at forty-four Tonsils and adenoids had 
been removed at the age of forty, and the cholecystectomy and appendectomy 
done when she was forty-six 

Physical examination revealed a moderate enlargement of the thyroid 
gland There was a coarse tremor of the hands and tongue Reflexes were 
intact Lungs were negative as was the heart Blood pressure measured 102 
systohe and 74 diastolic There was some tenderness over the right rectus 
scar through which the gallbladder and appendix had been removed There 
was some tenderness over the sigmoid region The abdomen otherwise was 
essentially negative Bimanual examination revealed moderate relaxation of 
the perineum, uterus anteflexed and slightly enlarged, and some thickening in 
the region of the appendages 

Laboratory work revealed the unne containing an occasional pus cell 
but otherwise essentially negative The stool showed some undigested food, 
a little mucus but otherwise was negative There was no evidence of amebae 
or cysts The stomach acidity was 10 free and total 30, with no evidence 
of obstruction In the Ewald meal free acid was 35, total 45 Hemoglobin was 
93, red count 5,000,000, and leukocytes 8200, wuth a normal differential count 
Wassermann and Kahn tests were negative The basal metabolism rate 
was — 14 

Fluoroscopic examination of the chest and abdomen revealed the lungs 
essentially negative as were the heart and aorta The stomach was normal 
and the duodenal bulb filled out normally The stomach emptied in four 
hours Subsequent observations on the bowel revealed normal passage through 
the colon of the barium given by mouth 


In this particular patient with her gastrointestinal mani- 
festations, with subsequent surgery for them without improve- 
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ment, a very exhaustive and intensive study failed to reveal 
any definite cause for her disturbance One might be prone 
in this case to think that her symptoms were entirely func- 
tional However, clinically the patient did not impress me 
as one who would be predisposed to functional disturbance 
She seemed like an exceedingly stable individual There was 
one curious fact that might have been overlooked in her 
clinical story and which was reemphasized on going over 
the picture with her That was that when she had a de- 
sire to urinate it must be satisfied within a relatively short 
time She did not emphasize or mention it in her first visit 
when her historv was taken, but in her story she alluded 
to a urinary disturbance which was not of much importance 
to her Following this line of thought, it suggested itself that 
the patient might be cystoscoped to see whether any pathology 
might be found m the urinary tract to explain the symptoms 
Interesting as it may be, examination of the urethra revealed 
a firm, fibrous stricture 2 5 cm long at the outlet This was 
followed by a No 24 F Cystoscopic examination revealed 
a markedly trabeculated bladder, especially on the floor and 
posterior wall Both ureteral orifices were normal and there 
was a moderate trigonal cystitis 

Curious as these findings may be, they are important as 
far as the patient it concerned because had they been recog 
nized some time ago, useless surgery' would have been pre- 
vented Following adequate dilatation at repeated intervals, 
the patient’s gastro-intestinal manifestations entirely disap- 
peared Her whole outlook on life was very much improved 
She is now able to go about, doing her normal daily work, 
and has entirely forgotten that she has been ill Yet, had not 
this patient’s urinary tract been very carefully investigated 
she would have continued to go on from doctor to doctor, 
probably had more surgical intervention, and been no better 
off in the end We were not justified in telling this particu 
Hr patient that her urinary tract was cause of her symptoms 
until we had ruled out other causes m the intestinal tract 
which might account for her symptom complex. In a few 
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moments I will discuss with you why patients with genito- 
urinary disturbances give gastro-mtestmal manifestations 


The next patient I would like to present is a young married woman of 
twenty-seven who consulted me on August 20, 1923, compl ain ing of pam in 
the right side, nausea, lumbar pam, headaches, loss of weight, and a tendency 
to perspire easily For the past five years she had pam in the right side 
which was more or less constant Appendectomy four years previously for 
this complaint failed to relieve her symptoms The pam radiated up mto the 
back and to the right scapula She felt nauseated when the pam was at its 
height It was never referred to the pubic region and she never required opiates 
for relief There was some belching and distention after meals 

The noteworthy physical findings were a systolic murmur at the base 
of the heart, a blood pressure of 142 systolic and 90 diastolic There was 
some tenderness over the gallbladder region, and a mobile right kidney was 
observed Subsequent gastro-mtestmal roentgenograms revealed a prepylonc 
spasm on the lesser curvature of the stomach which was distinctly tender 
Otherwise, the gastro-mtestmal examination was essentially negative 

She was treated for a period of three years off and on under gastro- 
mtestmal management, -with improvement and relapses At this time, with 
the advent of cholecystography the gallbladder was investigated and it was 
thought to be pathologic However, her symptoms m general overshadowed 
the findings m the abdomen It was thought wise to investigate the urinary 
tract, because of this mobile right kidney So, in 1928 Dr Herman L 
Kretschmer reported the following 

“Cystoscopic examination was negative except for a freely movable right 
kidney The pyelogram showed the right kidney pelvis m normal position 
with the patient lying flat on the table, and a prolapse of the pelvis down to 
the crest of the ilium with the patient sitting up The kidney could be easily 
displaced, so that the pelvis could be seen over the spine ” 

After much discussion and with some reluctance on the part of the urologist 
it was decided to do a right nephropexy This was subsequently done and 
for the last seven jears the patient has been completely relieved of all her 
symptoms and has had no recurrence at all of her gastro-mtestmal mani- 
festations 

Another similar case to this only in a male, was that of a patient, aged 
forty-seven, who consulted me m 1929 complaining of abdominal distress, belch- 
ing and distention For the past year or more the patient had had regular, recur- 
ring periods of abdominal distress coming on about an hour after meals, 
especially after the intake of fried and greasy foods, associated with fulness, 
distention and excessive belching The past history other than a herniotomy 
fourteen years before and an appendectomy eleven years before was essentially 
negative 

Physical examination revealed no noteworthy manifestations Examina- 
tion of the urine and stool was negative The gastric content was normal 
Roentgenological examination of the gastro-mtestinal tract revealed normal 
stomach and duodenum Cholecystogram revealed what appeared to be a 
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pathologic gallbladder Subsequent gastro intestinal management made little 
Improvement in the patient* complaint* 

During the course of observation a tymptom of frequent and severe 
distress of the urinary tract developed Cystoscoplc examination was thought 
advisable At thia time there was revel cad a residual bladder urine of 3 
ounces and normal bladder tolerance. There were slight, coarse trabecula tlons 
on the posterior wall of the bladder, normal ureteral orifices, a depressed 
trigone with median lobe enlargement, which was definitely elevated and 
hypertrophied but with lateral lobes within the limits of normal 

Following transurethral resection oi the prostate the gastro Intestinal 
symptom* have completely disappeared 

Is it any wonder then that gastro enterologists might be- 
come urologically minded occasionally and search at times 
in the urinary tract for a possible explanation of the gastro- 
intestinal manifestations? I do not want to leave you with 
the feeling that this may be a panacea for all gastro intestinal 
disturbances, but there is a certain group of these patients 
which often will continue to be overlooked unless this possi 
blUty is sufficiently brought home to them either through their 
personal experience or by listening to the advice of those who 
have had trials and tabulations in cases of this sort 

Why should urological diseases give gastro-intestinal mam 
festations? E C Smith m an article some time ago very 
carefully showed that there was a very definite interrelation 
of the nerve supply of the upper urinary tract with the organs 
of digestion He maintained that since both are supplied by 
the vagus and sympathetic nerves, any disturbance of the 
kidney may be reflected through the gastro-intestinal tract 
The connecting link is through the celiac ganglion Therefore 
it is reasonable to suppose that impulses originating in the 
urinary tract can produce gastro-intestinal symptoms without 
pathologic changes 

The nut patient I would like to prewnt fa a voung lady twenty-jevtn 
lean of ape uho came In because of pains in the lower abdomen “dyipepsia," 
,rK l frequency of unnation Since 1933 the patient has complained of marked 
•requeue} and urgenev of urination sometimes urinating a* much a* dx to 
fight lime* at night. There was no evidence of anj hematuria or pyuria 
during tbb time she has complained of indigestion corwbting of heaviness 
* feeling of distention in the epigastrium occurring about fifteen mtoutc* 
mcab, occasionally relieved bj alkalis associated with much bckhlog 
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and heart burn, particularly after greasy foods She had been somewhat con- 
stipated There had been occasional nausea but no vomiting, and no hem- 
atemesis She gained in weight She is very irritable, has crying spells, 
some vertigo and faints frequently 

Physical examination other than slight tenderness over the region of the 
gallbladder and appendix is essentially negative The other noteworthy find- 
ings are the absence of a comeal and pharyngeal reflex Bimanual examination 
was negative 

The urme and stool were essentially negative Stomach acids were 68 
free and 80 total, with Ewald meal 90 free and 100 total There was no 
evidence of retention The blood showed evidence of a secondary' anemia 
with a normal differential The Wasscrmann and Kahn were negative The 
basal metabolic rate was — 6 

Fluoroscopy of her chest revealed no unusual findings Stomach was 
prolapsed into the pelvis for a distance of 2 inches, but w’as otherwise negative 
The duodenum showed a spasm on the greater curvature side at its middle 
The second portion showed evidence of stasis and surging It was curled 

upon itself and had an S-shaped arrangement The stomach emptied at the 

end of four hours 

Subsequent observations at twenty -four and forty -eight hours revealed a 
definitely tender cecum The appendix was not visualized and the bowel 
was moderately spastic 

Cholecystogram show'ed a normal gallbladder as far as function was 
concerned 

Chest stereograms revealed no unusual pathology 

Urological examination revealed external genitalia negative, the urethra 
slightly narrowed, and to quote the urologist her history is entirely mcon- 

s.stent wath the chn cal findings “I do not believe the slight stricture of the 

urethra which she has is the cause of her frequent unnation ” To amplify 
this latter statement, dilatation of the urethra failed to reveal any'’ of the 
symptoms 

On suitable gastro-intestinal management and with corset and pad to 
hold up the stomach, no improvement was noted Following this a course of 
hospitalization tvas advised, with elevation of the foot of the bed and the 
usual measures adopted for the treatment of visceroptotic individual 

Still there was no improvement The pams in the abdomen were very 
migratory It was then decided that possibly there might he some other 
cause or group of causes which might be accountable for her symptoms, but 
could not be demonstrated on the basis of organic findings It is interesting 
to note that the girl was married at the age of nineteen, was married for 
three years and then separated for five years She had three pregnancies, 
two interrupted and one child living and well These periods of distress seemed 
to be dcfimtclv related to her sexual habits Realizing that this might be a 
basis for her sy mplom complex, an analytic study was made It is interesting 
to note that much of her gastro-mtcstmal symptoms are closely associated with 
her inhibited sexual desires Under the guidance of a very competent analvsl 
the patient has made steadv and definite improvement and much of her gastro- 
intestinal symptoms have entirely disappeared 
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This particular type of a patient is one who usually shows 
a battle-scarred abdomen and is frequently opened up for 
surgical intervention at the least provocation 1 call it to 
your attention this morning because there is altogether too 
large a group of these patients who are going around from 
physician to physician and from surgeon to surgeon in an at- 
tempt to cure their gastro-intestmal complaints, when a care- 
ful, painstaking analysis of their symptom complex with the 
associated findings might lead one to believe that there is a 
so-called functional basis for their complaints However, 
you are not justified in concluding that the functional basis 
alone is a causative factor until you have made an exhaustive 
laboratory and *-ray study to rule out the presence or absence 
of organic pathology 

The next patient fa a married woman, forty >ear« ol age who amt In 
because of a bowel distress For several years she his noticed a tendency to 
loose stool* She has been told that she has colitis She knows that if she 
avoids certain foods she is better She has lest about 4 pounds in the last 
few month* She has also noticed some bleeding hemorrhoids. Her pasi 
history was that she had one brother and one sister die of pulmonary tuber 
culosls. She has had two children in the eleven yean of married life both 
living and we 1L She has had the usual childhood disease* About a jean 
and a half ago had a so-called “Influenza with some hemoptysis and yet com 
ptams of no symptoms referable to her chest at the present time 

Physical examination *howed some dulness on the right side of her 
chest, especially in the middle portion There were numerous moist riles, 
“clicks” The heart was essentially negative The liver was not palpable 
but the spleen extended 1 inch below the costal margin not tender There 
was some tenderness along the course of the colon Bimanual examination 
showed no unusual findings Rectal examination thowed large external and 
internal hemorrhoids The urine showed no noteworthy findings The stool 
was essentially negative except that add fast badDi were found The stomach 
l«ta were within range of normal Blood showed a secondary anemia of 
*niJd grade W a. «erm*nn and Kahn were negative Basal metabolism was 
— 1 per cent Her agglutination tests for bacillary dysentery organisms were 
negative as were the complement fixation test* for amebiasis The sputum 
thowed numerous add fait bacilli. 

Stereograms of her chest revealed evidence of involvement of the right 
°Pper and middle lobes. No evidence of cavitation could be seen Fluoroscopic 
ex *mlnalion of her stomach and duodenum was negative 

Id this particular case the patient was complaining of evi 
•fence of a so-called “colitis” for several years but more in the 
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last year She had not lost any weight There were no chest 
symptoms, yet one would be willing to believe that her gastro- 
intestinal symptoms were entirely related to her pulmonary 
tuberculosis And since she has been under management at 
the sanatorium the more or less subacute mamfestations of a 
tuberculous infection are subsiding, her gastro-mtestmal symp- 
toms are improving No attention at all is paid to diet or to 
foods that formerly disturbed her so far as her so-called 
“colitis” is concerned 

Many patients with incipient, subacute, or even active 
tuberculosis show symptoms referable to the gastro-mtestmal 
tract and it is only with a painstaking examination that these 
facts are brought to light, and in many cases pulmonary find- 
ings of this type are accountable for gastro-mtestmal disturb- 
ance When the pulmonary pathology becomes quiescent, 
symptoms referable to the abdomen entirely disappear 

Closely allied with this group of cases and very frequently 
mistaken in their diagnosis are a group of patients who have 
disturbances of the thyroid gland Very frequently patients 
with symptoms of so-called “masked hyperthyroidism” present 
a gastro-mtestmal picture which is so bizarre m nature and 
so prominent that the thyrotoxicosis is entirely in the back- 
ground This group of cases forms one of the very common 
sources of error in diagnosis of patients who consult me from 
time to time Curious as it may be, it has not only been con- 
fined to young individuals but also is seen in elderly patients 
Hyperirritabdity of the gastro-mtestmal tract associated at 
times with hypermotihty is a frequent cardinal symptom of 
this condition 

For instance, as we glance over the next patient, who is a married woman, 
fifty years of age, who comes in because of pain in the epigastrium and who 
states that for the last eleven years she has had dull pains in the epigastrium 
which had no relation to foods She vomits frequently five to ten minutes 
after meals, which only shghtlv relieves her distress Five and one-half years 
previously a cholecystectomy was performed for the same symptoms, with 
only transient relief She has a great deal of nausea and some belching Food 
taking only partially relieves her distress There is no parUcular seasonal 
variation to her discomfort Three jears ago she had an appendectomy, but 
this gave her no relief She has been gradually losing weight 
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In her past history she had her menopause at thirty nine She had six 
pregnancies, three children living and weH She occasionally got up at night 
to urinate. Her appetite was poor, due to distress when eating and there 
was some tendency to constipation 

Physical examination revealed a moderately obese woman Thyroid was 
just barely palpable The eye muscles only showed a slight weakness. There 
was a coarse tremor of hands and tongue The reflexes were Intact. The 
lungs were essentiall> negative A systolic murmur was heard over base of 
heart. Blood pressure measures 150/70 

The abdomen showed numerous scan There was a large hernia where 
the appendix had been removed 

Examination of urine and stool revealed nothing unusual Her stomach 
adds were absent and 10 free In motor meal, with no evidence of retention 
and 20 free and 25 total In the Ewald meal 

Fluoroscopic of her chat and abdomen revealed a large shadow In the 
rubsternal region resembling a thyroid The lungs were essentially negative 
The heart was slightly enlarged In the transverse diameter The stomach was 
negative The duodenal bulb filled out normally 

Her WaMcnnnnn tat was negative and her blood showed a slight secondary 
anemia Her basal metabolism was -f 62 per cent 

In this particular case no mention was made at all of 
nervousness, irritability and palpitation and all the symptoms 
that usually go along with ordinary thyrotoxicosis, and yet 
over a period of years this lady has had a low grade thyroid 
disturbance, with gastrointestinal manifestation, subsequent 
surgical interference with no relief AVe find on repeated 
metabolism tests the tins is an out and out case of thyrotoxi 
C051S 

Particularly interesting is it that she has a substemal thy 
rold Following a subtotal thyroidectomy the patient was 
completely relieved of her gastro-intestmaf symptoms, and 
for the last three or four years has been very comfortable 

If we look at the opposite picture it brings to mind a patient who Is 
*eventy-eight yeans of age who was complaining of g astro intestinal symp- 
toms, accompanied by pain discomfort and obstinate constipation She gives 
* history of the last fifty to sixty years of persistently taking cathartics with 
°nly partial relief Very exhaustive examinations in the past had yielded no 
rcs ults She was told b> a doctor that she had a cardnoma of the stomach 
However one observation of this patient, a very fat myxedematous type 0 f 
Individual who had apparently lost no weight would immediately give you 

Inference that possibly she was over a period of year* a hypothyroid 
Whldual Exhaustive examination of her gastro-lntestinal tract revealed no 
evidence of malignancy and no cause for her long standing constipation Her 
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basal metabolism was — 25, and nothing more was done for this patient than 
to put her on small doses of thyroid three times a day No particular atten- 
tion was paid to diet The patient is now eighty-three years of age, still 
continues to take her small doses of thyroid extract and has a daily bowel 
movement 


Oh, how frequently are patients treated for years and 
years for constipation, if the clinician would only be alert to 
know that hyperthyroidism is a very common etiologic factor 
in producing the so-called “picture of constipation ” You are 
not to believe that hypothyroidism is particularly confined to 
only obese individuals It is frequently found in individuals 
who have normal weight or even weight below their standards 
Both these disturbances of the thyroid gland give gastro- 
intestinal manifestations and yet as far as orgamc pathology 
of the gastro-intestinal tract is concerned, it is entirely lacking 


Just the other day, there entered my ward service a patient, some fifty 
years of age, who had lost some weight and who had been treated for a 
period of months for gallbladder disease because he had associated nausea, 
vomiting, some belching, and some fulness after meals The one symptom 
which the clinician did not pay enough attention to was that this paUcnt 
had persistent headache, and furthermore associated with these headaches he 
had a slight auditory disturbance on Uic right side While I am perfectly 
willing to admit that headaches may be a common symptom of gastro-intestinal 
disease, I would like to emphasize that the persistence of headaches after the 
presumed gastro-intestinal disturbance has been under control, should lead 
you to suspect the possibility of some other cause for the headaches Two 
outstanding conditions come to mind, one the possibility of a cerebral neoplasm 
and the other, a so-called "induraUve headache” associated with a hypertrophic 
osteo-arthntis of the cervical spme In this particular patient subsequent 
neurological examination and ventriculograms revealed that the patient had a 
neoplasm at the cerebellopontile angle The patient died before operative 
interference could be done Necropsy examination revealed a tumor at the 
cerebellopontile angle 


This is not an uncommon source of error in gastro-intes- 
tinal diagnosis and it only goes to reemphasize to you the need 
of careful observations m each patient as to the cause of their 
particular complaints 

And how often is the clinician taken off his guard by such 
a patient as follows 
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A young woman twenty fire yean of age, who complained of headaches 
nausea and constipation Patient said she first began to notice constipation 
ten months ago during pregnane) Constipation continued through the period 
of gestation and was later relieved She states that she had headaches which 
Involved the entire head and were much more Constantly present in eracerb* 
Lions and remissions. These sometimes keep her awake at night, and they 
are so severe that she sometimes becomes nauseated and faints, and has blurred 
vision and black spots before her eyes Of late she has been more or lea* 
persistently nauseated Nausea has no relation to meals or types of foods. 
It lastj for about two hours and then disappears. She stated that she had 
had jaundice at five years of age. Her past history was essential]) negative 
other than the jaundice as was her family history 

Physical examination revealed that she was quite tender over the gall 
bladder less so over the appendiceal region. Exhaustive studies of her gastro- 
intestinal tract revealed no pathology to account for her symptoms, and in 
spite of management these attacks continued to recur She developed some 
dizziness. This vertigo became a prominent symptom in her clinical picture 
Exhaustive ophthalmologies! otologlcal and neurological examinations by very 
competent consultants failed to enlighten us as to the possible source of her 
symptoms and complaints And >et, in spite of it all symptoms penisted 
With all these findings essentially negative there still must be some source 
for these manifestations and she was therefore told to see a ps\ cho-anaiyat 
who found a verv definite incompatibility at home associated with a fear of 
pregnane) Following management In the hands of the psycho analyst her 
symptoms ha\e entire!) disappeared The patient is exceeding!) happy and 
b very comfortable 

A similar ca«e to thb Is a patient who bis bad a diarrhea for years and 
yean and yean ever since she has been married The most exhaustive search 
for the cause of the diarrhea from a gastro Intestinal standpoint revealed 
nothing There were no allergic manifestation* to serve a* etiologic factors. 
Feeling that there miU be some reason for these gastro intestinal upsets she 
was also referred to a psycho-analyst He found that there was incompatibility 
in the home and some brutality on the part of the husband In presumably 
intelligent surroundings. Since these hive been corrected she is entirely free 
from her gastro -intestinal symptoms This further emphasizes how frequently 
large bowel disturbances may be on the *o -called functional basis M This 
observation has been made to repeatedly that even the laity are acquainted 
with the influence of nervous disturbances on the so-called “stomach and 
bowel " 

I have repeatedly called to your attention the numerous 
cases of cardiac involvement which come in complaining mamlj 
of gastro-intestinal symptoms When one realises the marked 
hyperemia of the liver and the hyperemia of the gastro intes 
heal tract, is is any wonder that these patfents complain so 
frequently of abdominal symptoms? These manifestations 
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may become so acute that to all intents and purposes they 
simulate an acute surgical abdomen, particularly resembling 
that of acute gallbladder And to carry the clinical picture a 
httle further, these patients may frequently develop jaundice 
and it has been explained by some that this bilirubmemia is 
associated with infarction in the lung, and the increased amount 
of serum bilirubin liberated is just enough to be retained in 
the blood stream due to the rise of the hver threshold for the 
secretion of bilirubin So one should be careful in coming to 
too rapid a conclusion regarding a surgical abdomen in the 
presence of a decompensated heart Coincident with the im- 
provement of the cardiac manifestations, so do the gastro- 
intestinal symptoms subside Similarly, one sees gastro-intes- 
tmal manifestations m disturbances of the kidney 

Low grade nephritides or chronic uremia may have no 
symptoms at all pointing to the urinary tract The entire 
clinical picture may resemble that of a disturbance in the 
abdomen I do not emphasize at this time those acute mani- 
festations of kidney pathology which resemble acute mani- 
festations in the abdomen, but I am sure they have been suffi- 
ciently emphasized to you m your other courses Here again 
under therapeutic management m those cases which respond 
to our best known methods of therapy at the present time m 
our attack on renal disease, the abdominal picture completely 
subsides These manifestations do not resemble any particu- 
lar disease of any one organ and it is for that reason they 
offer some difficulty in diagnosis from the abdominal view- 
point How often does one see in women complaints which 
they think are entirely digestive m origin that may be asso- 
ciated with pathology m or about the pelvic organs Just 
recently there was called to my attention a young woman 
who had been repeatedly treated for various diseases of the 
gastro-intestinal tract which on very careful search I found 
nothmg which would account for her gastro-intestinal symp- 
toms But I did find a very large, incarcerated ovarian cyst 
which, when removed, entirely cleared up clinical mamfesta- 
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tions Tubal and uterine pathology are equally responsible 
for upper abdominal manifestations 

Now, while I admit that maybe I have left out some sys 
temic manifestations which cause abdominal disturbance, I 
have tried to bring home to you this morning the one impor- 
tant outstanding clinical fact, that the clinician should never 
be gullible, the fact that a patient complains of his or her 
stomach is no reason at all for you not to read between the 
lines and find out if there is remotely some other cause for 
those symptoms When examining a patient for gastro intes- 
tinal symptoms, you begin at the head and go right down to 
the feet as you would in any other type of examination and 
then begm to correlate your abdominal findings with findings 
elsewhere Then you can make an exhaustive study from the 
laboratory and s ray standpoints to see if there is enough 
pathologj m the gastro intestinal tract to account for the 
symptoms Finding that pathology lacking, it may be neces 
sary for you to search further as to the possible cause of the 
disturbance It is only by this type of clinical practice you 
are able to arrive at a more accurate conclusion and a more 
accurate diagnosis m any one given case 
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TREATMENT OF COMA 

Since coma is a symptom of many underlying conditions 
it Is axiomatic to say that the treatment of coma must depend 
on the nature of the etiologic factors involved Therefore it 
would be unwise to discuss treatment without at least a cur- 
sory analysis of the causes In the diagnostic studies made 
on any given case of coma we frequently find that the diag- 
nostic procedure also becomes good therapy It will be seen 
m the course of our subsequent analysis that not infrequently 
the diagnosis and therapy are virtually the same 

Even assuming the necessity for an etiologic diagnosis in 
a case of coma, it must be faced at the outset that not all 
cases lend themselves to proper diagnosis Sometimes the 
wise physician must stand aside for the march of time to 
clear the picture During this period, however, the same diag- 
nostic procedures should be adopted as would apply to any 
other kind of a case Despite the fact that the patient is in 
coma, all available history obtainable from family or friends 
should be accumulated At times this may mean considerable 
effort on the part of the physician, but the results usually are 
worth the effort Emphasis should be placed on this point 
because the natural tendency In a case of coma is to act As 
an illustration of the value of obtaining a history, one may 
cite the case of a woman picked up in a department store and 
brought into a hospital apparently with hemiplegia Without 
any clue obtainable from her it was impossible to make a 
diagnosis until the family arrived and informed the physician 

VOU i o — So i iGs 
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that she was a patient of one of us (S S ) and taking insulin 
When we were called in the next day we found that instead 
of taking 8 units of insulin she had taken 80 

The alcohol breath which may be found m so many cases 
of coma is in itself of httle value, but if an attendant makes 
the statement that the patient never drank or the opposite 
statement, that the patient is a confirmed drunkard, much diag- 
nostic and therapeutic help is obtained 

Again, before attempting any therapy a most careful phys- 
ical examination is indicated, and even at the risk of empha- 
sizing the obvious, we beheve it necessary to stress the ex- 
treme value of accurate observation, particularly of the skin, 
mucous membrane, and the type of breathing The diagnosis 
may be made in certain cases of come by the presence or ab- 
sence of cyanosis, Cheyne-Stokes breathing, the Kussmaul 
breathing or a slow or shallow breathing Signs of external 
injury demonstrable by blood coming from the nose, mouth, 
eyes or ears, injury to the scalp, and the signs of trauma any- 
where else m the body must be carefully looked for The odor 
of the breath, of which we have previously spoken, may or 
may not be of importance but must be carefully noted It is 
not always possible particularly in the presence of mouth in- 
fection to distinguish types of odor m the breath 

A study of the reflexes and of muscle tone and all the other 
tests which go to make a good neurologic examination are of 
course indicated Whatever is found from this examination 
must be carefully analyzed The absence of reflexes, for in- 
stance, may be the result of shock rather than a sign of 
prime importance Pin-pomt pupils of opium poisoning as con- 
trasted to the dilated pupils associated with barbital poison- 
ing may form a decisive pomt in differential diagnosis The 
finding of an enlarged heart and fibrillating pulse in the case 
of coma suggests naturally a cerebral embolus, and a fast 
feeble pulse may indicate the failing heart of hemorrhage, 
coronary disease, or may be a terminal finding 

In the treatment of a case of coma the presence of sugar, 
acetone or albumin is of obvious significance, but it should be 
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emphasized that no one of these substances is absolutely spc 
cific Sugar may occur not only m diabetes, but in almost 
any type of brain injury Acetone while it may indicate dia 
betic acidosis, especially when associated with other clinical 
signs, may occur in starvation and be of absolutely no diag 
nostic value Albuminuria likewise cannot be interpreted en- 
tirely m association with other physical findings The urine 
in all cases of coma should be saved so that if there 15 other 
evidence to suggest poison, the specific poison may be looked 
for 

Interpretation of the blood pressure will depend to a great 
extent on any information obtainable concerning the preced 
Ing state of the blood pressure If a patient is seen with 
peripheral arteriosclerosis and a low pressure and we are told 
by the family that he previously had a high blood pressure, 
we immediately must suspect a cerebral accident 

No better illustration of the point mentioned earlier re 
garding the relationship between diagnosis and therapy can 
be cited than gastric lavage. Perhaps done primarily for 
diagnostic purposes, the diagnostic test immediately becomes 
a therapeutic procedure 

It is our belief that lumbar puncture may be used as a 
routine procedure, either diagnostically or therapeutically, and 
may dear up the whole picture 

From a therapeutic point of view coma cases may be 
divided into four groups (1) Those requiring immediate 
trephining, (2) those requiring stomach lavage and antidotes 
for drugs or other poisons, (3) those requiring specific treat- 
ment ns in diabetic coma or a real case of poisoning, and (4) 
those requiring rest and watchful waiting 

Fortunatclj only a few cases require immediate terphi 
mng and they are the ones which show evidence of increased 
intracranial pressure, such as Increase in blood pressure, with 
slow pulse, nausea and vomiting, and choked disk Such cases 
usually are cither traumatic or may be due to brain tumor, 
and usually a trephining operation is then performed If the 
Increased pressure is due to cerebral hemorrhage and if this 
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hemorrhage arises from the middle meningeal artery, this 
artery may be ligated 

The first treatment of cases due to poisomng is lavage of 
the stomach If the specific drug can be found antidotes 
should immediately be given In cases of morphine and bar- 
bital poisoning, potassium permanganate is used in the lavage 
solution If mercury is the etiologic factor milk or egg-white 
should be used 

Coal gas poisoning is usually identified by the cherry red 
color of the patient and specific changes m the spectroscopic 
bands Treatment by oxygen and carbon dioxide inhalations 
is urgent, and according to some, intravenous injections of 
methylene blue may be helpful 

In not all cases can a specific drug be identified and certain 
general measures are indicated A strong cathartic, such as 
Epsom salts or castor oil, should be given after the lavage 
Stimulants, such as caffeine, strychnine and coramme, may be 
of urgent need Intravenous glucose is a rapid method of 
stimulating urinary secretion This may be used m 5 to 10 
per cent solution or even stronger In all cases the patient 
should be kept warm by blankets, hot-water bags or electric 
pad, and should be turned frequently from side to side Arti- 
ficial respiration may be compulsory in some cases The feed- 
ing problem is not easy but an effort should be made to main- 
tain nourishment Rectal feeding is not very satisfactory but 
has to be used A nasal catheter may have to be used, espe- 
cially in cases of poisomng from caustic drugs The nasal 
catheter is generally speaking the best means at our command 
at present 

In the third group of cases, namely, those with a specific 
etiology, we find our most satisfactory results m diabetic coma 
In this condition it is necessary constantly to keep m mind 
the principle for which one is striving For instance, the 
height of the blood sugar or even the exact amount found in 
the urine is not important because the coma depends on ace- 
tone bodies rather than on glycosuria In the treatment of 
diabetic coma insulin is a specific and provided there are no 
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complications will m the majority of cases result in restoring 
the patient to consciousness Although insulin can never be 
given blindly, it is always safe to give a comparatnely large 
dose in a proved case of diabetic coma, and in general prac- 
tice where the controls may not be as accurate as they would 
be in an institution, we believe it is safer to combine insulin 
with glucose in some form To be more specific, the initial 
dose may be anywhere from 30 to 50 or 60 units without both 
enng about extra glucose More than 60 units at a single dose 
Is of little value The patient's clinical condition is watched 
and the urine studied, particularly from the standpoint of 
sugar and acetone The further treatment is determined by 
the course of events The urine should be examined every 
two hours, even if it is necessary to cathetenze the patient If 
at the end of the first two hours there are signs of diminish- 
ing acidosis the amount of insuhn may be reduced to 20 to 
40 units, but at tins tune we believe it is wise to add glucose 
either m the form of hypodermoclysis (2 5 per cent solution) 
or by mouth if the patient is now able to drink orange juice 
or milk As the acidosis clears up the insulin is further re- 
duced If despite large initial doses there are no signs of 
improvement more insulin should be used, but this should 
be controlled not only by urinalysis but by blood sugar studies 
The careless use of insulin must be distinguished from the 
use of large doses, because the careless use of too large doses 
may result in hypoglycemia and coma due to this condition 
We have seen this happen and we believe that it is a fairly 
common occurrence which must be guarded against 

General measures are of extreme importance in diabetic 
coma The patient must be kept warm, the bowels should 
be emptied by a cleansing enema, and particularly, dehydra 
tlon, which is so commonly a concomitant symptom, must be 
combated Hypodermoclysis should be instituted lmmedi 
ntely and should be continued until the dehydration a con 
trolled The heart bears a terrific burden and must constantly 
be watched, particularly m older people When the treatment 
of the dehydration docs not improve the cardiac condition 
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most drastic treatment is mdicated During and immediately 
after the coma no great attention need be paid to the control 
of the diet, since carbohydrates are definitely mdicated dur- 
ing tins period However, as soon as the patient passes the 
borderhne, the usual principles of dietetic therapy are appli- 
cable 

In contrast to the dramatic specific therapy of diabetic 
coma, the case of uremic poisoning offers anly certain general 
therapeutic principles Perhaps the intravenous injection of 
glucose solution, 200 to 300 cc of a 10 to 25 per cent solu- 
tion at intervals of a few hours, offers the best therapeutic 
hope Small but repeated transfusions preceded perhaps by 
venesection have given good results m some hands The use 
of stimulating drugs, such as digitalis or caffeine, are certainly 
mdicated when the heart or peripheral circulation fails Some 
investigators have claimed rather brilliant results from the use 
of intravenous solution of 40 per cent urea given m 50 cc 
doses every eight hours We have not seen as good results 
from this procedure as have been reported m the literature 

In the fourth group belong practically all cases of coma 
due to accidents to the cerebral blood vessels Much has 
been written about the diagnosis and treatment of these con- 
ditions Our own experierfce suggests that at times it is almost 
impossible to differentiate cerebral hemorrhage from throm- 
bosis and a careful analysis of our results suggests that the 
less interfering therapy is used the better the prognosis At 
the onset it is impossible to predict the outcome What looks 
hke a mild cerebral accident may progress steadily downhill, 
and what starts off as a wild outburst may quiet down It 
has been our pohcy not to do a venesection, lumbar puncture, 
or move the patient We beheve that the patient should be 
kept where he is whenever possible, at least for the first twenty- 
four hours, and nothing whatever but careful watching and 
nursing is mdicated In the presence of extreme restlessness 
or convulsive seizures morphine or opium derivative is indi- 
cated to obtain the essential quiet and rest After the first 
twenty-four hours the general condition of the patient requires 
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attention Dehydration is to be avoided The bowels must 
receive attention and, if necessary, stimulation by caffeine or 
digitalis given 

Not all possible causes of coma have been included in this 
discussion nor has anything been said about the problems 
involved when the patient has one disease and gets coma from 
something else The diabetic may go on an alcohol spree and 
when he is seen by the doctor it is not an easy matter to 
dedde whether he is suffering from alcoholism or from dia- 
betic coma The patient with a known duodenal ulcer may 
take an overdose of a drug and it will require keen diagnostic 
judgment to decide whether the coma Is due to cerebral anemia 
from hemorrhage or to a drug The type of case which will 
be most common m one locality or one institution may be 
less common in another Alcoholism, for instance, is very 
rare at Michael Reese Hospital, while in the public institu 
tions it is apt to be one of the commonest causes of coma 
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VENOUS PRESSURE 

Every clinician is familiar with the close relationship 
which exists between arterial blood pressure and myocardial 
function of the left side of the heart. It is not so generally 
recognized that venous pressure is a very reliable index of 
functional capacity of the right side of the heart with the 
result that estimation of pressure m the peripheral veins has 
not as yet become a popular procedure in clinical medicine 
It cannot be said that determination of venous pressure is 
a recent development, for Stephen Hales in 1733 reported 
his experiments in these words “In December I laid a com- 
mon Field Gate on the Ground, with some Straw upon it, on 
which a white Mare was cast on her right side, and in that 
Posture bound fast to the gate, she was fourteen Hands and 
three inches high, lean, tho’ not to a great Degree, and about 
ten or twelve Years old Then laying open the left Jugu 
lar Vein, I fixed to that part of it which comes from the Head, 
a Glass Tube, which was four Feet, and two Inches long 
The Blood rose m it, m three or four Seconds of Time, about 
a Foot, and then was stationary for two or three Seconds, 
etc., etc.” 

Nor can it be said that modem clinical methods for esti- 
mating venous pressure are difficult or inexact Practically 
all procedures mny be classified as either indirect or direct 
Most of the indirect methods are based on the principle of 
compressing a visible, superficial vein in the shin by means 
of a transparent air chamber and reading off on a Mater man 
ometer the pressure necessary to obliterate completely the \ein 
under examination These methods arc used widely and arc 
casj to perform but considerable experience is needed to rccog 
■LJ 
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mze tie end point of compression, a change which is not always 
sharply defined 

We prefer a direct method because it is more accurate and 
the end point is always distinct A simple instrument de- 
signed by Dr J S Golden and myself overcomes the usual 
objections raised against direct methods, namely, that the 
hollow needle may become plugged by a clot and that pro- 
longed observations are impractical Opr apparatus consists 
of a small metal reservoir and a water manometer, both being 
connected to a small hollow needle by a glass T tube and suit- 
able rubber tubing The entire instrument is carried m a 
small metal box, in which it may be autoclaved and both the 
reservoir and manometer may be easily attached to the opened 
cover when readings are to be made Sterile 3 per cent sodium 
citrate solution is poured mto the reservoir and manometer 
and the fluid is allowed to fill the tubing and needle, care 
being taken to expel all air bubbles The patient is kept in 
a recumbent or semirecumbent position with the arm well 
abducted for at least fifteen minutes and the level of the auricle 
is marked on the side of the thorax according to the sugges- 
tion of Eyster The hollow needle is then introduced mto 
the cubital vein and citrate solution from the manometer tube 
is permitted to flow mto the vein until the level of the solu- 
tion in the manometer tube becomes stabilized The height 
of this level above that of the auricle represents the peripheral 
venous pressure The apparatus may be maintained m fault- 
less working order for three to four hours without discomfort 
to the patient and without removal of the needle from the vein 
by permitting a few drops of citrate solution from the reser- 
voir to flow through the needle mto the vein every five minutes 

We have adopted a range of 5 to 10 cc of citrate solution 
above the level of the auricle as the normal venous pressure 
when taken according to our method Abnormal variations 
are found in many conditions, but we shall briefly describe 
our clinical experience with venous pressure m cardiac failure 
and with certain therapeutic measures used m combating this 
condition 
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It must be stated at the outset th* an abnormal level of 
venous pressure is not a sign of any particular valvular defect 
or special anatomical lesion It does furnish very Important 
information as to the myocardial capacity of the right side 
of the heart Any condition which leads to failure of the nght 
side of the heart causes a rise in peripheral venous pressure 
but so-called “pure, left sided failure” causes no such change 
Hence, the procedure is of value m distinguishing these two 
forms of failure 111 which the treatment is also different It 
is of further advantage to estimate venous pressure m instances 
of right sided failure because cyanosis and the apparent size 
of the cervical veins may at times be misleading For in 
stance, much more carbon dioxide in the blood and oxygen 
deficiency will be necessary in cases of anemia to produce a 
given degree of cyanosis than in normal persons and much 
less in patients with an excessive number of red blood cells 
This is merely an example of the extracardiac factors which 
may have an important relation to the degree of cyanosis 
We have observed that the apparent degree of engorgement 
the cervical veins may be deceptive Large cervical veins 
may be due chiefly to emaciation or to local obstruction Meas- 
urement of venous pressure m such instances will furnish much 
more reliable information than mere inspection 

Elevation of venous pressure in a patient known to have 
eardiac disease but who is apparently in a good state of com 
Pulsation will sometimes serve as a warning of Impending 
failure It may, m fact, be the earliest sign of impending 
oanhac defeat in a patient in whom such a state is not sus 
petted. The information gamed by repeatedly estimating 
v etKsus pressure may he of value in following the progress 
0 right sided failure Tendency of venous pressure to fall 
usually means improvement while persistence of a high level 
m tendency to rise frequently presages complete cardiac de 
The results of treatment may also be followed by such 
^Peated observations and great value is placed by some on 

of ^ ° ! Ven0US P ressure 85 a for ^ performance 

ermsection in instances where venous pressure is high Dr 
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J S Golden and I w<?re interested m the value of so-called 
“bloodless venesection” in patients with heart failure and high 
venous pressure As is well known, the procedure consists 
of constricting all four limbs near the trunk, sufficient com- 
pression being applied to permit inflow of blood into the limb 
while outflow via the veins is prevented It was thus hoped 
to relieve the heart of a certain quantity of blood by im- 
prisoning blood m the limbs and to accomplish this without 
actual loss of blood, since hemorrhage is not always well borne 
by patients with heart disease We permitted the constrictors 
to remain in position for thirty minutes after control readings 
were taken and measured venous pressure m one unobstructed 
limb at intervals of five minutes Blood pressure was also 
measured and the pulse rate counted at the same intervals 
We could find no change m venous or arterial pressure or 
pulse rate, although the same patients showed an immediate 
and partially sustained drop in venous pressure after ordinary 
blood letting We have, consequently, omitted this procedure 
from our therapeutic armamentarium 

Dr Golden and I performed a series of experiments to de- 
termine the effect of ordinary blood letting on patients with 
varying degrees of cardiac failure with and without elevated 
venous pressure We found no change in the pulse rate and 
only a transient fall m arterial blood pressure, but venous 
pressure fell in every mstancee The fall in venous pressure 
was marked in many instances but nearly always returned 
about halfway toward the previous level within an hour We 
have watched the ultimate course of these patients and believe 
that venesection may be of benefit m some cases of right sided 
failure with high venous pressure, but we cannot share m the 
enthusiasm of ardent advocates of venesection We have fol- 
lowed many patients after venesection and are convinced that 
more conservative measures would have been of nearly equal 
benefit It is possible that our patients had very little car- 
diac reserve, but we are inclined to rely on digitalis, sedatives 
and diuretics and to advise venesection only occasionally in 
right sided cardiac failure 
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THE IMMUNIZATION OF INFANTS AND YOUNG CHIL- 
DREN AGAINST INFECTIOUS DISEASES 

One of the most important fields of pediatnc procedure 
easts m the immunization of infants and children against in 
fectious diseases This has been so popularized among the 
general pubhc that at the present time most parents are more 
than anaous to cooperate with the physician on these meas- 
ures It is well, however to realize that not all infectious 
diseases can be prevented by definite control measures Un- 
less this is made clear to anxious parents, extra\agant prom- 
ises of disease prevention will cause doubts to arise in the 
pubhe’s mind that will destroy all confidence in preventive 
pediatrics It is well, therefore, to divide these diseases into 
two groups First, those in which we have a definite method 
of prevention and immunization, and second, those in which 
we have a partial or limited method of control 

THOSE COMMUNICABLE DISEASES FOR WHICH THERE IS A DEFI- 
NITE METHOD OF PREVENTION AND IMMUNIZATION 

Smallpox. — During epidemics of smallpox, vaccination 
should be performed at any age This includes infants in the 
newborn period As a general pubhc health procedure, infants 
should be vaccinated from the sixth to the twelfth month of 
Ilf e, or not later than the eighteenth month of life The rea 
sons for doing so at this time are that the} are given protec 
don from the disease (there is hardly any inherited immunity), 
die reactions are almost negligible at this age, and lastly, post- 
vaccinal encephalitis hardly e\er occurs under eighteen months 
of age 
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In the absence of an epidemic, it is usually well to post- 
pone vaccinating children afflicted with such skin diseases as 
eczema, impetigo, and furunculosis Infants suffering from 
severe gastro-mtestmal upsets, or marked malnutrition may be 
spared the added burden of vaccination until they are stronger 
While it is probably quite hypothetical, I believe that the 
best time for vaccination is m the late spring, early summer 
and fall Obviously the hot months are depressing and ex- 
cessive perspiration may cause scratching of the pustule and 
secondary infection During the winter and early sprmg the 
child may suffer from a respiratory infection or contagious dis- 
ease While most parents are intelligent enough to know 
that these diseases are not caused by the vaccination, still m 
the back of their minds they will wonder if the vaccination 
did not lower the child’s resistance to the disease 

Vaccination may be done on any skin surface The pre- 
ferred site m boys is at the point over the insertion of the 
deltoid muscle on the left arm In girls, the outer aspects 
of the left thigh, at a point two thirds of the way from the 
knee to the hip is the best location One is accustomed to 
looking for a scar in these locations in examinations, and there 
is no reason for placing the vaccination in bizarre localities 

The site of vaccination should be thoroughly washed with 
acetone Other antiseptics may destroy the virus A drop 
of virus is placed in the center of the cleansed area Holding 
a small sterile needle at an angle of 20 degrees from the skm 
surface, the point of the needle is pressed into the skm through 
the drop about ten times Obviously these pressure points 
should be m the same locality No blood or serum should be 
drawn The excess of virus is now wiped off with a piece of 
sterile gauze 

There is some difference of opimon as to the advisability 
of putting a dressing over the inoculation It is permissible 
to use no dressing Certainly tight constricting bandages and 
shields should be strictly avoided I always put one thickness 
of stenie gauze over the point of inoculation very loosely with 
a piece of tape The mother is told to remove this next mom- 
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ing and put nothing more on it until the pustule appears She 
is then told to place a similar piece of gauze on the pustule, 
and to change it daily unless the pustule breaks and sticks 
to the gauze. If this happens the gauze is not removed No 
tub bath is given the child from the time the pustule appears 
until the scab is on firmly The mother is warned that a 
papule usually appears on the thir d to nfth day In another 
day this becomes a vesicle and the next day a pustule with a 
swollen read area around it At about the sixth day there 
is frequently some fever and loss of appetite Mothers are 
told to report one week after vaccination for inspection and 
further instructions 

Reactions will fall into three groups Successful primary 
vaccinations in which a pustule is present on the seventh day, 
an unsuccessful vaccination shows no reaction to the virus and 
confers no protection against smallpox Those who fail to 
react after a primary vaccination with the production of a 
pustule should be revacdnated after two weeks Children 
revaccinated after a previously successful result may show a 
reddened, inflamed macular or maculopapular area at the 
vaccination site at about forty eight hours This is evidence 
of persistent immunity from the previous vaccination 

The complications of vaccination are secondary infection, 
generalized vaccina, autovacanation and postvaccinal en 
cephalitis If the procedure is earned out as outlined, sec 
ondarv infections are very uncommon They were more com 
mon when shields and tight bandages were used They can 
by told by excessive swelling, abscess formations and lym 
phatic enlargement Secondary infection of the pustule may 
he treated by cleansing the pustule with ether and painting 
with a mild antiseptic as gentian violet or mercurochrome 
Abscesses should be treated surgically with wet dressings 

Generalized vaccina occasional!} happens It vanes from 
scattered pustules around the pnmary lesion to scattered 
papules and vesicles over the entire body The child maj 
have several degrees of temperature and be quite prostrated 
There is nothing to do for these children except to give anti 
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pyretics for the temperature The prognosis is excellent and 
recovery rapid Those children who have eczema or delicate 
skins appear more likely to have such reactions 

Autovaccination is caused by not wiping off the excess 
of vaccine which the child scratches and carries to other parts 
of the body, or by scratching an uncovered pustule The most 
common points are the lips, cheeks or eyehds They follow 
the course of the original vaccination Nothing can be done 
and they are unimportant with the exception of the eyehd or 
cornea This is very serious and may cause loss of the eye 
Call an ophthalmologist into consultation immediately if this 
happens 

Postvaccinal encephalitis has received considerable atten- 
tion abroad In this country only 7 5 cases have been reported 
Considering the number of antismallpox vaccinations per- 
formed yearly, this number is very small In the countries 
where postvaccinal encephalitis occurred, it affected children 
mostly of school age, only rarely has a case occurred m in- 
fants under two years An exception is Germany, where 
nearly all cases are between one and two years However, 
most children m Germany are vaccinated at that time 

The symptoms appear suddenly, on the tenth to the thir- 
teenth day following vaccination Fever of 104° F , vomit- 
ing, headache, stupor and positive Babmsky are the most im- 
portant symptoms The course is stormy and the prognosis 
is grave The mortahty is 40 per cent Recovery, when it 
takes place, is usually rapid and complete Besides the usual 
treatment for encephalitis, the child should be given blood 
serum from a recently vaccinated person 

As a preventive measure for vaccine encephalitis, the fol- 
lowing principles should be used m vaccination Primary 
vaccination should be done early m life, during the first year 
if possible No person should be vaccinated unless m perfect 
health Mass vaccinations are to be avoided In Holland, 
most cases of postvaccinal encephalitis occurred in March 
and April Multiple scarification and cross hatching were 
condemned by the Enghsh committee Armstrong recom- 
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mends that primary vaccinations, especially after the first year 
of life, be deferred until immunization against diphtheria or 
other diseases has been accomplished, as tins preliminary exer- 
cise of the immunity or defense forces may lead to a more 
efficient antivirus response 

Diphtheria — Immunization against diphtheria should be 
a routine procedure Most infants have a natural immunity 
to diphtheria at birth that begins to fall off at about the sixth 
month For this reason it has been advocated that lmmum 
ration should be begun at this time Certainly in infants 
living in slum surroundings, more liable to infectious con 
tacts, this is advisable In the average infant that has medi- 
cal supervision, I do not think it is advisable to immunize 
before one year of age, but it should be routine at this time 
Certainly in babies of this type, diphtheria under eighteen 
months of age is quite uncommon Furthermore, the work 
of Greengard indicates that the passive immunity in young 
infants interferes with the development of antitoxin in re- 
sponse to vaccination with diphtheria toxoid The only infant 
m my experience that died of diphtheria under fifteen months 
of age had received toxoid at six months of life 

Immunization should be routine at one year and advocated 
up to ten years A Schick test preliminary to immunization 
15 unnecessary for children less than seven years of age For 
older children it is desirable to determine the need for immu 
nization 

Toxoid should be employed for children under seven years 
°f age At the present time most men are using two doses 
°f 1 cc. each, at not less than two nor more than four week 
intervals Some give three doses which probably gives a 
higher immunity, but inasmuch as two doses of 1 cc each 
at two- to four-week intervals give a 90 to 95 per cent im 
m unity, this hardly seems necessary The one dose alum pre 
opitated toxoid in amounts of 0 5 to 1 cc (varying with 
different preparations) may supplant the other toxoid It 
as the advantage of one injection because of slow absorption 
‘ appears to be very successful in children under seven years 

VOL. Iq — 
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of age It should be used with great care m older children 
because of local reactions 

The arm over the deltoid region is cleansed with soap, 
water and alcohol The toxoid is given m a sterile syringe and 
needle subcutaneously Be sure that there are no air bubbles 
m the syringe, and that the needle is wiped dry, also do not 
use formaldehyde toxoid solution unless it is perfectly clear 
The injection site is covered with a sterile gauze bandage, re- 
moved the next morning The mother can be assured that 
there will be no reaction at this age The second injection 
is given m the other arm m two to four weeks 

Immunization with toxoid should never be done for a child 
of over seven years without first testing their reaction to it 
This is done by injecting 0 1 cc of toxoid mtradermally If 
within three days an area of redness measurmg more than 
10 mm develops, either one of two procedures may be used 
The first is to use toxoid, giving one dose of 0 2 cc sub- 
cutaneously followed in two weeks by a second dose of 0 S cc 
and m two more weeks by a third dose of 1 cc In the event 
of a reaction after the first dose, the amounts subsequently 
mjected should be cautiously mcreased or the same dosage re- 
peated Immunity may be produced by three injections of 
as httle as 0 2 cc each The second method is to use toxin- 
antitoxm mixture, which generally produces less reaction m 
older individuals Three successive injections of toxin-anti- 
toxm mixture, in amounts of 1 cc each, can be given sub- 
cutaneously, from one to two weeks apart 

Diphtheria immunization is worthless unless it is followed 
up with the Schick test While with the two-dose method of 
toxoid, 90 to 95 per cent of children will become immune 
within three months, the five or ten children who are not im- 
mune could spoil the effect of the entire procedure by raising 
doubts m the mother’s mind as to the reliability of the method 

Diphtheria toxin for the Schick test is supphed in ten 
test ampules The ampules are 1 cc each and contain di- 
luted toxin in peptone solution They are stable for a period 
of months, as stamped on the bottle, if precautions are used 
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These consist in keeping the bottle in the ice-box when not 
in use, and thoroughly wiping off the rubber top with alcohol 
before piercing with the needle Obviously the needle and 
syringe should be sterile. Use a syringe graduated in 0 1 cc. 
and a fine needle (26 gauge) with a rounded point. Cleanse 
the flexor surface of the arm with soap and water and alcohol 
and inject 0 1 cc. of the diluted toxoid intradermally A super- 
ficial bleb should result, through which the hair follicles can 
be seen Cover this with a piece of sterile gauze, to be re- 
moved the next morning 

The test is read in forty eight to seventy-two hours A 
positive reaction is shown by redness of the skin covering an 
area of over 10 mm in diameter Positive reactions usually 
stay red for several days, turn brown and scale over the point 
of injection A negative reaction shows a red area less than 10 
mm. Schick tests have been made on so many children with 
mch conformity of results, that the mother can be assured that 
her child is now immune to diphtheria As a further safeguard, 
it should be recommended that the child be re-Schickcd on en- 
tering school, or in the presence of an epidemic Some children 
have been known to lose their immunity In four or five years 
hi a positne reaction is obtained, one may wait another three 
months and repeat the Schick test, or give another 1 cc. of 
toxoid at once, and re-Schick at three months Some children 
tnh no doubt become negative in another three months, but 
1 always give one more dose of toxoid to be safe Schick 
reactions are uniformly negative after the third dose of toxoid 
It must be emphasized that immunization does not take 
P'nce for three months and none of these methods should be 
relied upon for active immunity in the presence of diphtheria 
n such cases 1000 units of diphtheria antitoxin should be 
Erven intramuscularly Remember that this is a horse serum 
an| i the child may be sensitive to it. All children with a his- 
,or y of eczema, asthma, or any sensitivity, or who have had 
miy horse serum before (including toxin antitoxin mixtures) 
rrnld be tested for sensitivity before giving the injection, 
“> injecting mtracutaneously 0 1 cc. of a Mo or %oo dilution 
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of antitoxin If no wheal or marked zone of erythema appears 
within thirty minutes, the full dose may be given If such 
a reaction appears, the antitoxin should be given m divided 
amounts beginning with 1 cc m %oo dilution with saline solu- 
tion At intervals of thirty minutes increasing amounts may 
be given until the entire amount is completed This should 
be given m an extremity, so that rapid absorption can be im- 
peded by a tourniquet if an immediate reaction issues In 
case of a severe reaction, 3 to 6 minims of a Yi 000 epinephrine 
solution should be given subcutaneously 

Typhoid Fever — While immunization against typhoid 
fever is a definite prophylactic procedure, it is not necessary 
in most communities for universal application Its use should 
be restricted to those communities where typhoid incidence 
is great and particularly if a trip is planned to such a region 
This applies particularly to Europe and the Orient, or to rural 
communities m this country where the water supply is ques- 
tionable 

Immunization could probably be given to the child at any 
age Certainly at one year of life it would be satisfactory 
The vaccine given for adults is in amounts of 0 5 cc for the 
first dose and 1 cc for the second and third doses There 
is no definite amount recommended for children I usually 
give children over eight a full adult dose and under eight 
years two thirds of the adult dose The injections are given 
subcutaneously in the deltoid region at one-week intervals As 
a rule, children have no reactions It probably takes about 
three months to establish an immunity There is no simple 
laboratory test for determining typhoid immunity, but it is 
assumed that immunity lasts at least two years If protection 
is to be assured beyond this time, a second course of injec- 
tions should be given, or one dose may be given each year 
following the original course of three 

Tetanus — Tetanus antitoxin should be always used pro- 
phylactically in all cases in which a wound is contaminated 
with horse manure or human excreta This, therefore, in- 
cludes all wounds of the street, m gardens, or any spot where 
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street dirt may have been trampled Also all wounds con- 
taminated with water at bathing beaches, or industrial injuries 
It is particularly indicated in puncture wounds or wounds 
about the head The prophylactic dose is 1500 units injected 
subcutaneously Remember that this is a horse serum and 
the precaution mentioned under diphtheria should be followed 

At the present time there is much work being done on vac- 
cination against tetanus, which may develop into a standard 
procedure later Ramon has been using an anatoxin mixture 
m French soldiers wnth apparent success Bergey and Etnes 
in this country recommend one injection of a 1 cc. alum 
precipitated tetanus toxoid for immunization This is given 
in one injection and gives an immunity in three to six months 
They claim there are no reactions At present, however, only 
antitoxin should be relied on 

those diseases in which preventative measures are 

LIMITED OR INDEFINITE 

In these diseases the mother should be told that the meth- 
ods of immunization are not perfect It is folly and detri 
mental to the public faith in preventive pediatrics to make 
extravagant claims as to immunizing children for these con- 
ditions 

3carlet Fever — Natural immunity is found in many 
children, and a considerable number of adults Inherited im- 
munity is present in the newborn if the mother is immune, and 
lasts in one half the children for six months and in one third 
for twelve months Clinically scarlet fever is uncommon under 
two years For this reason infants may be Dick tested at 
any time, preferably after one year I test routinely between 
eighteen months and two years 

Dick test material is obtainable m 10-test ampules and 
100 test ampules The 10-test ampules are glass topped and 
must be used at once The 100 test ampules have a rubber 
top and if care is used as outlined with Schick test material 
(use acetone to sterilize top, not alcohol), they may be used 
until the expiration period stamped on the bottle Great care 
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must be used in performing the Dick test Use a syringe 
graduated in 01 cc and a 26-gauge needle with a round end 
Boil the syringe and needle in distilled water Use no alcohol 
Cleanse the skin with acetone Expel at least 0 1 cc of the 
scarlet fever toxm from the needle before usmg Inject 
accurately 0 1 cc of the scarlet fever toxm mtradermally 
Injections must be mtradermal as a subcutaneous injection 
may show negative results m a positive subject Cover with 
a sterile gauze bandage and read in twenty to twenty-four 
hours (not later) Unlike the Schick test there will always 
be some erythema If the area of redness measures over 10 
mm in diameter, the test is positive 

If the test is negative, it may be assumed that the child is 
immune to scarlet fever However, it must be remembered 
that this test is not perfectly reliable Persons with negative 
Dick tests have been known to contract scarlet fever The 
mother should be warned of this and told to have the child 
retested m the presence of a scarlet fever contact, or epidemic 
or in any case in two or three years 

If the test is positive, all of the factors that enter into the 
situation should be explained to the mother Nursing groups, 
personnel of contagious hospitals and orphanages, or groups 
intimately exposed to scarlet fever should be protected The 
Committee on Prophylactic Procedures Against Communicable 
Diseases of the American Academy of Pediatrics does not 
recommend active immunization by scarlet fever streptococcic 
toxm as a general public health procedure because local and 
general reactions are frequent m adults and not altogether 
absent m children Also the degree and duration of the im- 
munity have not been definitely established However, the 
degree of reaction is certainly not as bad as a case of scarlet 
fever I beheve that the principal argument against it is the 
degree and duration of immunity These facts should all be 
laid before the mother and let her decide I certainly would 
not force the immunization against her desire not to have it 
Active immunization, if decided upon, consists m the in- 
jection of five increasing doses of scarlet fever streptococcus 
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toxin at weekly intervals These injections are made sub- 
cutaneously as with the diphtheria toxoid This material is 
put up in 1-cc vials and are numbered one to five. Great 
care must be taken to give these doses in order as they m 
crease rapidly in toxin and would cause serious reactions if 
given out of order 

It is stated that about 10 per cent of susceptibles will 
show general reactions after the first dose and about the same 
number following the last dose From my own experience, 
I would say that 30 per cent was a closer figure These reac- 
tions are a temperature up to 102° F , vomiting, diarrhea, and 
headache These come on in a few hours and last about 
twenty four hours Thej may be treated symptomatically 
I find the vomiting most troublesome It may be necessary 
to withhold all food and give only tablespoonfuls of water for 
twenty-four hours to control it. In the presence of severe 
reactions it is best to divide the next dose of toxin, and give 
It the following week If there are no reactions, the usual 
routine can then be followed 

Two weeks after the last dose of toxin, repeat the Dick 
test with 0 1 cc of toxin in the right arm and 0 2 cc. in the 
lett arm If either test is positive, repeat the fifth dose, after 
which 95 per cent of the susceptibles will become negative. 
The mother should be instructed to have the Dick test re- 
peated again in one or two years, or in the presence of a con 
or epidemic 

This active immunization, of course, takes at least five 
weeks and is valueless for a susceptible contact For these 
children, convalescent scarlet fever serum has been recoin 
mended for passive protection It is given intramuscularly m 
"mounts of 10 to 20 cc The evidence as to its reliability 
k Inadequate, but it should cause no reactions and I think 
s hould be used if obtainable Scarlet fever antitoxin is also 
for passive immunization Its use is frequently accom- 
Nned by unpleasant horse serum reactions and the evidence 
re 8ardwg its value is indefinite 

Measles — There is no method for active protection 
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against measles The disease may be prevented, or better, 
modified by the injection of blood serum of a person recently 
convalescent from the disease, or the blood serum of adults 

Human blood serum taken one to three weeks after the 
fever of measles has subsided should be used When admin- 
istered withm five days after exposure in doses of 10 cc intra- 
muscularly it may protect against the disease It usually 
lessens the seventy of the disease in any case and should be 
used m children under three years of age, or those suffering 
from another disease, particularly a respiratory infection 
Under ordinary circumstances, it is more desirable to produce 
modified measles than to protect completely Ten cc of con- 
valescent serum given six to seven days after the child has 
been exposed produces partial protection That is, measles 
develops in a mild form 

Thirty cc of normal adult whole blood, or 20 cc of nor- 
mal adult serum, will produce somewhat the same effect as 
10 cc of convalescent serum It probably is not as reliable 
due to differences in protective substances Measles modified 
by convalescent serum or normal blood apparently produces 
a permanent immunity comparable to the disease McKahn 
has advocated the use of placental extract It is believed that 
2 cc injected on the sixth or seventh day after exposure 
will usually modify the disease This method could be used 
m the absence of convalescent serum, or adult serum 

Whooping - Cough — A vaccine for the active immuniza- 
tion against whooping cough has been developed by Sauer 
This vaccine differs from the older types in that it is prepared 
from fresh strongly hemolytic strains of B pertussis, grown 
on medium made with freshly defibrmated human blood This 
gives the advantage of more massive doses than with the older 
vaccines It apparently gives considerable immunity Sauer 
believes that the best age to give it is between the seventh 
and tenth months If the child has been immunized against 
diphtheria or smallpox, several months should elapse before 
pertussis immunization 

It should be remembered that more evidence should be 
gathered on this procedure before it is adopted as a general 
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public health measure Whooping cough is one disease for 
which the mfant has no natural immunity almost all of the 
mortality occurs m the first and second years of life, there- 
fore, if the infant can be protected, it is highly desirable It 
takes four months for immunity to develop from Sauer’s vac 
cine, therefore, it would be necessarv to give it quite early in 
life Whether it is wise to immunize young infants in the 
face of possible reactions remains to be seen 

In regard to older children, or those younger who have 
been immunized against diphtheria and smallpox, it could be 
considered The facts should be laid before the mother, that 
reactions occur, and that while probably the majority of chil- 
dren will become immune, there is no test at the present time 
to discover who has become immune and who has not There 
fore, immunity cannot be guaranteed As it takes four months 
for immunity to develop, immunizations should not be given 
during an epidenuc 

The injections are given subcutaneously at weekly inter 
vals for three weeks The initial dose is 1 cc. in each del- 
toid, the second 1 5 cc in each triceps, and the third 1 S cc 
m each biceps This makes a total dosage of 8 cc The skin 
should be cleansed with soap, water and alcohol, and the 
syringe and needle boiled in distilled water for ten minutes 

Reactions when they occur may be general or local with 
a rise in temperature to 101° F four to forty eight hours after 
injection, and tenderness, redness and induration Movable, 
subcutaneous nodules of induration may exist for a month 
Usually no treatment of any kind is necessary nor any change 


in routine of injection 

There are several methods of prophylactic immunization 
employed for those exposed to the disease The older v accincs 
containing 5 to 10 billion killed organisms per cubic centimeter 
nee given subcutaneously in doses of 0 25, 0 5, 1, and 1 5 cc 
at intervals of two to three days Their efficiency is under 


mU Fmwlev te has reported good results in die use of undena 
lured pertussis antigen for prophylaxis The initial dose is 
1 cc given subcutaneously, followed bv 2 cc every other 
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day until 6 doses have been given Human blood serum is 
used in the culture medium, and there seems to be very little 
local or general reaction 

Convalescent serum from patients recovering from whoop- 
ing cough has been used m amounts of 10 cc for children 
known to have been exposed to the disease The evidence m 
regard to this is indefinite 

Chickenpox and Mumps — Blood serum from recently 
convalescent individuals has been used for both these diseases 
Their value is not absolutely proven and the indication for 
such use is infrequent due to the mildness of these infections 
Poliomyelitis — Kolmer has developed a method of vac- 
cination against poliomyelitis by giving a suspension of mon- 
key spinal cord, from animals receiving an inoculation with 
sodium ricmolated virus This is given in three increasing 
doses at weekly intervals It has only been used on a few 
individuals and is not commercially available as yet 

For passive immunity convalescent serum and normal 
serum have been proposed during epidemics Convalescent 
serum might be of value, but it is so limited m amount that 
it should be confined to the treatment of early cases Normal 
serum and whole adult blood have been used m amounts simi- 
lar to those used m measles immunization The value of these 
has not been demonstrated, but they certainly can do no harm 
Rabies. — If a child is bitten or scratched by a dog (cats 
and monkeys can also have rabies), and the skin is broken, 
give vaccine if the animal is unknown, disappears, dies in less 
than ten days, is killed in less than ten days, or develops 
rabies If it has a suspicious sickness, begin vaccine and 
observe It is not necessary to give vaccine if the dog remains 
well Contaminated bites should be cauterized with nitric 
acid Head wounds are the most dangerous 

Different preparations are supplied, but all are usually 
emulsified rabbit cord, infected with a fixed killed virus 
They are incapable of producing rabies as a result of the in- 
jection The treatment consists of 14 daily injections given 
subcutaneously In cases of extensive injury, or more than 
a suspicion of rabies, 21 to 28 injections should be employed 
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RICKETS IS THERE A DIETETIC FACTOR? 

Tins baby is seven months old To all appearances he is normal I will 
not take time to go over all points in the physical examination but simply 
note no abnormalities other than the barest suggestion of beading of the 
ribs This is no more marked than in many babies pronounced physicaiiy 
normal He has no cranio tabes nor Harrison’s groove. He holds his head 
up well and m a k es very definite efforts at sitting up although he docs not 
accomplish the latter with complete facility His gums are swollen and one 
of the lower central Indsors is Just coming through PosaIbl> in development 
he may be a few weeks behind what is considered a perfect average How 
ever the fact that h© has been boarded in the hospital ever since his birth may 
be the explanation Are these findings sufficient to justify a diagnosis of 
mild rickets? 

The family and past histories are negative 

In previous clinics I have discussed “The Normal Infant ’ 
and also “Infant Nutrition ” Do not be alarmed This is 
no repetition This baby Is being demonstrated as an intro 
duction to the subject of rickets 

During recent years the profession and the public have 
been almost overwhelmed with literature on rickets I must 
confess that I do not quite understand the reason During 
mv student days when there were no known vitamins, rickets 
did not assume such dread significance, and it is onlj reccntlj 
that we find the term on the lips of e\cry physician and la>- 
min Is it possible that in the background lies the propaganda 
of interested industries? Or is there real!} an increase in the 
incidence of the disease? 
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I am not going to review the subject this morning m the 
classical style of conventional etiology, pathology and symp- 
tomatology You are familiar with the present-day tenden- 
cies One must penetrate deep into the wilderness indeed to 
escape the blaring radio and the bombardment of leaflets ex- 
tolling the virtues of vitamin D as it exists in cod liver oil, 
halibut hver oil, salmon liver oil, irradiated ergosterol ( t e , 
viosterol), milk of cows receiving irradiated yeast m their fod- 
der, and irradiated milk I will not even discuss the recent 
findings of Bills of the Mead Johnson Company describing 
differences in the vitamin D action of cod liver oil and the 
oil of the tuna There is still much scientific work to be done 
Today I want to discuss the subject from a purely clinical 
standpoint with special reference to some of my thoughts 
and observations during the last five years 

Probably every pediatrician has noted that some babies 
develop signs of rickets m spite of receiving supposedly ade- 
quate amounts of vitamin D These findings are usually 
ignored and the parents assured that the baby is perfect I 
have seen little reference to this phase of the subject in scien- 
tific literature One hears more of it m the “off the record” 
conversations at the medical meetings 

In view of the tradition that rickets becomes most appar- 
ent during periods of rapid growth, I have often asked myself 
whether the present-day craze for huge babies may not be 
a hitherto unsuspected factor In this category does a factor 
he in the concentrated high caloric diets now so generally used 
which may induce a period of unnatural growth? Is it also 
possible that cod hver oil which on the one hand contains the 
antirachitic vitamin but on the other increases the size of the 
subject has a disadvantageous as well as an advantageous 
effect? 

There is also another possibility which for some reason 
or other has been overlooked by pediatricians, namely the 
effect of the reaction of the intestine This latter is the spe- 
cific study I have been making during the last years and is 
the one I am going to report today 
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In previous publications concerned with infant nutrition 
we have reported that the addition of 12 per cent lactose to 
boiled whole cow’s milk is generally followed both by an in 
crease in the hydrogen ion concentration and the gram posi 
tive flora of the stool In other words, there is in some re 
spects a trend toward the stool of the breast fed Other sugars 
studied failed to give similar results But on the other hand, 
babies receiving such concentrated high calonc mixtures de- 
veloped nutritional disturbance presumably from overfeeding 

In 1926 Bergeim reported experiments in albino rats show 
mg a better absorption of calcium when given with lactose 
than with other carbohydrates This he attributed to the 
increase in intestinal acidity following the use of lactose 

During recent year lactic acid milk and other concen 
trated foods have shown increasing popularity The addition 
of acid to cow’s milk unquestionably facilitates gastric diges 
tion, but we have shown that the stool remains alkaline Dur 
ing these years lactose has been practically discarded in infant 
feeding Is it possible that the feedings so generally employed 
fail to acidify the intestine sufficiently to promote proper cal 
cium absorption and in themsehcs create an increased demand 
for antirachitics? Can there be an increased incidence of 
rickets due not only to the caloric content but also to the 
chemical nature of the formulae used? 

In an effort to solve one phase of this problem we have 
contrasted the effect of a maltose-dextrin preparation wath that 
of lactose upon the development of rickets when the respcc 
tive carbohydrates were added in equal quantities to diluted 
cow’s milk The study has been both clinical and metabolic. 
The present report concerns the clinical observations on 20 
infants 

Method — The infants were admitted to the hospital ns 
soon as possible after birth and kept in a separate room with 
special nursing care No vitamin D was given in an} known 
form Tendings consisted of ordinan certified milk wath no 
vitamin D addition, diluted wath distilled water and boiled 
one minute The carboh}dmtcs used were a mnltosc-dextnn 
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preparation, lactose and beta-lactose As our prevoius work 
had been done with mixtures of whole cow’s milk with 12 per 
cent carbohydrate addition, it was first planned to use such a 
mixture, but in quantities restricted to the caloric needs of the 
infants As will be seen, the results in the first two infants 
precluded further use of this combination So that mixture 
was diluted to one half or two thirds strength as indicated by 
the patient’s age In such dilution the relation of carbohydrate 
to protein remained unchanged 

Calcium and phosphorus intake and excretion were deter- 
mined in the usual type of metabolic experiment These re- 
sults will be reported m a subsequent publication 

Clinical observations consisted of monthly physical and 
roentgenological examinations as well as determinations of 
blood calcium and phosphorus 

These clinical observations were presented at a recent 
meeting of the Chicago Pediatric Society* and I will now give 
them informally 

Results — The chart (Fig 158) shows the babies studied 
with reference to the calendar and the diet Unfortunately 
for scientific work we had to take the babies when we could 
get them Babies 1 and 2 are the only ones receiving the 
onginal mixture of whole milk with 12 per cent carbohydrate 
addition, one lactose, the other maltose-dextrin All the others 
received dilutions of the above mixture with the exception of 
babies 17 and 18, who received whole cow’s milk with no 
addition during most of the period, and babies 10 and 13 who 
received breast milk 

In this chart we have graded each baby, considering 10 as 
perfect The grades were reached by considering physical, 
roentgenological and blood chemical examinations as well as 
the reports and impressions of impartial nurses and house 
physicians in charge of the infants It will be seen that in 
this series the babies on lactose showed a very slight superior- 
ity However, it must be remembered that only 20 babies 
were studied Observations were extended over four years 

♦ December 18, 1934 
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and conditions and seasons were not comparable Also the 
rating was to a considerable extent subjective Conclusions 
should not be definite until the chemical analyses are com- 
pleted 

Whde there may have been a slight clinical difference be 
tween the babies receiving lactose and those on maltose-dextrin, 
the striking finding was the low incidence of any appreciable 



Fig 158 — The cases grouped according to the length of time under observation, 
the calendar and the diet prescribed 


degree of rickets in either group Far more important than 
differences in the type of carbohydrate used was the difference 
shown between infants receiving cow’s milk with high carbo- 
hydrate, cow’s milk with no addition and cow’s milk diluted 
and with carbohy drate addition While under no circumstances 
questioning the importance of Mtamin D, one feels that in 
these findings there is a suggestion of a dietetic element not 
is jctclearlj defined 
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The chart (Fig 159) shows the findings in baby 13, who 
received breast milk and served as a control, in babies 17 
and 18 who received whole cow’s milk and m babies 1 and 2 
who received whole cow’s milk with 12 per cent carbohydrate 
The chart shows the clinical findings as well as the results of 
monthly v-ray and blood chemical examinations 

The contrast m the findings is startling It is only fair to 
state that babies 1 and 2 were twins, came to us somewhat 


Baby's 

No 

1st 

Mo rah 

2nd 

3rd 

4th. 
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Ca 12.2 Cr? 

Call! 

Ca 113 

Ca 9 6 

Ca H7 

Ca 98 

Coll Ry? 



13 

P56 

PS\ 

P 63 

P S 9 

P 64 

P 5 9 

PS& HG 




XR 0 

XRO 

XR*0 

XR 0 

XR-0 

XR-0 
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Fig 159 —' The blood calaum and phosphorus as well as the i-ray findings 
and the presence of craruotabes and rosary on diets of breast milk, whole 
cow’s milk, and whole cow’s milk with 12 pier cent carbohydrate 


later than the other infants, and were slightly rachitic upon 
admission All these factors probably played a part m deter- 
mining the severity of the rickets which was by far more pro- 
nounced than m any of the babies studied But at any rate 
there was no spontaneous improvement m the condition We 
did not feel justified in repeating the experiment though at 
the conclusion of the period of observation a brief treatment 
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with cod liver oil brought the findings rapidly to normal The 
contrast between these two babies and the breast-fed is cer- 
tainly stnhmg The two babies receiving whole cow’s milk, 
while not showing such distinctive blood and x ray findings, 
averaged between the two groups on clinical examination 
The chart (Fig 160) contrasts babies 8 and 9 and 11 and 
12, two receiving lactose mixtures and two maltose-dextrin 
The findings here are typical of the majority of the infants To 
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Fig 160 -—Same as Fig 159 on dtrtt o! milt with either miUcuc -dextrin or 
lactose addition 


our great surprise most of the infants went through the six 
months’ observation period with little abnormality on x raj 
examination and with normal blood chemistry and phosphorus 
Physical examination apparently proved a more delicate ding 
nostic index than laboratory findings, for most of the infants 
at some time showed a mild rosary or Harrison’s groove But 
these findings were scarcely more marked than in «omc infants 
who had received routine treatment with cod liver oil Again 
during the observations a mild rosary and Harrison’s groove 
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might appear for a time and then improve spontaneously Cer- 
tainly not all the improvement seen in clinics and private prac- 
tice during the first six months can be attributed to antirachitic 
prophylactics and remedies Cramotabes proved perplexing 
It occurred in some degree m all the infants during the early 
weeks Then it disappeared However, m the few babies 
developing true rachitic findings during and after the fifth 
month it reappeared Apparently it is of no significance until 
tins later period 


Babys 

No 

15 


19 


20 


Fig 161 — Same as Fig 160 on diets of milk with the addition of beta-lactose 

The chart (Fig 161) contrasts babies 19 and 20 They 
were both started on a milk mixture with beta-lactose addition, 
but later baby 20 received maltose-dextrin for some months 
Here again the findings are similar to those in the preceding 
chart Baby IS is also shown in this chart, illustrating the 
effect of cod hver oil This infant was started on a mixture 
of two thirds milk with low carbohydrate He was the only 
infant on any milk dilution to develop pronounced clinical 
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symptoms Here the striking influence of cod liver oil is 
shown But what is even more surprising is the relatively 
small amount of the oil necessary From the middle of Feb- 
ruary 2 teaspoonfuls were given daily By March the labora 
tory and clinical signs showed decided improvement By April 
the baby had two teeth In this infant, simultaneously with 
the giving of the oil, a gram negative flora changed to gram 
positive and was so maintained after the oil was discontinued 



In other attempts we were not able to obtain the same effect 
of the oil upon the flora 

Height and Weight — All of the babies studied were 
definitely below the standards given ns normal in the accepted 
tables Even those who were rocntgenologicall} and dicmi 
cnlly nonrachitic and who seemed in perfect nutritional con 
ditlon weighed ns much as 2 pounds below the accepted aver- 
age Here, as in the infant just demonstrated one is uncer 
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tain whether the finding is due to “hospitalism” or to the lack 
of cod liver oil If cod liver oil has the faculty of hanging 
several apparently unnecessary pounds on a normal infant, 
it may have an injurious as well as a beneficial effect 

Caloric Intake — The table (Fig 162) shows the average 
caloric intake of each baby over periods of two weeks each 
The table affords a comparison between the energy consump- 
tion of the majority of infants who showed very mild clinical 
rickets and those few showing no signs at all It also shows 
the effect upon the caloric intake of increasing the concen- 
tration of the diet 

During the first few weeks the findings can be disregarded 
due to adjustments of the diet Looking at the table as a 
whole, one sees at first no consistency m the findings Or at 
any rate, there is no correlation in any one infant between 
the severity of the signs and the caloric intake On the other 
hand, we have as controls baby 10 who was a perfect example 
of the breast-fed and baby 19 who was the most perfect clin- 
ically of the artificially fed In these babies the caloric intake 
was not only decidedly less than in the others, but also showed 
a gradual reduction during each succeeding period On the 
other hand, baby 11 who was practically normal clinically 
took a high amount This baby was very small and seemed 
to require the amount given even for slight gam He remained 
the smallest of the group at the time of his discharge from 
the hospital Again baby 13, a breast-fed infant, took a sur- 
prisingly high diet He was definitely below normal nutri- 
tionally and suffered for a time from generalized furunculosis 
While it is difficult to formulate definite conclusions, one gets 
a certain clinical impression that the rachitic infants generally 
consumed more calories than were necessary for a normal 
gain in weight, or at any rate, they continued a high caloric 
consumption over a longer period of time with no spontaneous 
reduction m intake as did babies 10 and 19 For instance, 
baby 20 showed definitely more positive findings than did 
baby 19 The difference m caloric intake is apparent 

I always had the impression that babies on concentrated 
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diets automatically restricted their caloric intake to their re 
quirements This is definitely not so Babies 1 and 2 on the 
most concentrated diet were frequently hungry and dissatis 
fled with the quantities offered It wfll be seen in every case 
that when the diet was concentrated to higher caloric value, 
the mfant invariably increased his caloric intake to a quantity 
greater than was necessary for a gain in weight He did not 
adjust his food intake to his caloric need In other words, 
concentrated diets lead to overfeeding This may be 0 / im- 
portance in the long continued usage of such formulae 

Relations of the Elements of the Diet — Rickets devel 
oped in decreasing severity in diets as follows 

Whole cow's milk with 12 per cent carbohydrate 
Whole cow’s milk. 

Whole cow’s milk with 12 per cent carbohydrate appro- 
priately dduted 
Breast milk 

The milk mixtures uniformly used showed a relation of 
carbohydrate to protein approximating that in human milk 
With the exception of those in which overfeeding played a 
r61e, these formulae even in the absence of vitamin D were 
accompanied by rickets of only a mild type These observa 
tions should be repeated with other formulae Possibly the 
proportion? of the mixtures may have been of some importance 
Growth Ourvea — The chart (Fig 163) shows the weight 
curves of four infants One received cow’s milk with 12 per 
cent carbohxdrate, the second, a dilution of the above, the 
third, cow’s milk with no addition, and the fourth, breast 
milk Here agam we see another manifestation of the differ 
ent effects of these formulae All these babies were subjected 
to monthly determinations of blood calcium and phosphorus 
as well os to repeated periods on the metabolism bed In 
spite of these interruptions the breast fed infant pursued a 
relatnch smooth and consistent course The babv receiwng 
llic milk dilution was next The bnb\ on undiluted cow s 
milk fell below the standards of the othtrs while the one re 
ceiwng the high caloric mixture had a turbulent time the 
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latter curve is also interesting in that it shows that a high 
caloric diet does not necessarily lead eventually to a large 
baby While the growth of this infant was first rapid and far 
above normal, the curve eventually flattened out to approach 
the others at about the six-month period Excessive feeding 
then could not obviate nature’s plan for the eventual weight 
of this infant and he had to dispose of his extra food as best 
he could 



Fig 163 — The weight curves on diets of breast milk, cow's milk with 12 
per cent carbohydrate, diluUons of the latter, and undiluted whole cow^s 
milk 


If there is a dietetic factor m the prevention of rickets it 
probably is in the combination of proper calories and proper 
proportion of food elements existing in ideal form in human 
milk 

Cod Liver Oil— The fact that most of the infants went 
through six months in a hospital with no cod liver oil, no 
known source of vitamin D or ultraviolet light, and with 
rachitic findings of only a very mild type cannot be over- 
looked Again the relatively small amount of cod liver oil 
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necessary to right the condition raises two questions Is the 
effectiveness of the oil influenced by physicochemical condi 
tions in the intestine? In bab\ IS (Fig 161) the laboratory 
and clinical response to relatively small amounts of the oil was 
striking Or is it true th it cod hver oil and vitamin D are 
prescribed m unnecessary quantities and that we physicians 
and our patients are being exploited? 

Medical men have undoubtedly knowD that many babies 
will not develop rickets djrmg the tirst six months, even if 
given no antirachitic Thev have undoubtedly suspected that 
antirachitics may be given in unnecessary quantities and they 
have probably suspected that determinations of blood calcium 
and phosphorus as well as x ra> examinations are not rebable 
indices as to the existence of rickets But for some reason 
or other the whole subject lias been shrouded in more or less 
silence 

Summary — To summarize this clinic, we have specifically 
raised the question as to why some babies develop signs of 
nchets in spite of a supposedly adequate dosage of vitamin D 
We have suggested that one factor might he in the present-day 
methods of feeding which seem to us to lay undue emphasis 
upon the desirabibty of maximal size values 

We have also raised the question and entered into a scien 
tific study of the importance of the chemical effect upon the 
infant’s intestine of some of the diets commonly used If cal 
cium and phosphorus are absorbed more readily from an acid 
intestine, an increased incidence of rickets might be ascribed 
to present day methods of feeding because most of the popular 
formulae do not lead to high intestinal acidity The only 
carbohydrates which seem to do this are lactose and beta 
lactose and up to recently these have not been used extensivch 

In the 20 babies studied cbnicallv with special reference 
to the development of rickets, there seemed little difference 
between those receiving maltose-dextrin and those receiving 
lactose Those on lactose and beta lactose may hive shown 
slight clinical superiority but such conclusion is tentative until 
further chemical studies are completed 
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Much more apparent were the differences shown by babies 
receiving whole boiled cow’s milk with 12 per cent carbo- 
hydrate addition, dilutions of this mixture, whole boiled cow’s 
milk with no carbohydrate addition and breast milk As none 
of these babies received antirachitics, it is presumable that a 
dietetic factor was also involved Excluding the influence of 
the degree of acidity of the intestinal contents, this dietetic 
factor probably lies m the caloric content, concentration, nature 
and percentages of the food elements m the formula Certainly 
in those few infants developing signs of rickets the seventy 
of the condition m a general way paralleled the concentration 
of cow’s milk and the excess of carbohydrate in the formula 

In this study a number of incidental observations were of 
interest 

It was somewhat out of the ordinary to note that most of 
the babies could spend six months in a hospital ward, receive 
no antirachitics and show rickets of only the very mildest type 
or often no rickets at all In the babies with positive signs, 
cod liver oil was effective m smaller doses and over a shorter 
period of time than I had thought necessary 

In this study physical examination proved a far more deli- 
cate method of determining the early development of rickets 
than did the x-ray or determinations of blood calcium and 
phosphorus Cramotabes was of httle diagnostic significance 
before the fourth or fifth month 
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Audouinal distention in pneumonia 
treatment, July 13 
Hodgkin s disease. Sept 423-427 
pain clinical significance and relief 
Jan 1113-1129 

severe, following emotional storm 
Sept., 399-402 

trauma psychic effect Nov., 837- 
845 

Abortion habitual Nov 829 
Abscess Berold s Jan 1045 

of Bartholin s gland in gonorrhea 
Nov 9 19 

of brain eye symptoms Jan 1214 
of lung bronchial obstruction Jn 
Sept. 456 462 

complicating pneumonia July 
33 34 

parapharyngeal Jan 1152 
pelvic, gonorrheal Nov 921 
subpenchondnaJ Jan 1051 
suburethral, gonorrheal Act 922 
Acetyl B-methylchoIm In paroxysmal 
tachycardia, Nov 860 
Achlorhydria in conditions other than 
pernicious anemia Juh 48 
Achlorhydric anemia simple, July 69 
Addosjs, diabetic, in children preven 
tion July, 279 
Acrodynia Nov 957 
Acromegaly, Nov 82 2-824 
Addison's disease, diagnosis and treat 
ment Sept 383—398 
salt therapy Nov 959-965 
Addisonian anemia See Anemia 
Pernicious 

Adiposogenital dystrophy Nov 826- 

Agranulocytic angina July 103-122 
Air embolism Jn artificial pneumo- 
thorax, A ov 90S 
Albuminuric retinitis Jon 1236 
Alcohol tn production of pellagra, 
July 60 

of sprue July 63 

injections, intraspinal for pelvic 
pain Jan 1133 

Jn glossopharyngeal neuralgia 
Jan KP9 

In occipital neuralgia Jan 1030 
m superior laryngeal neuralgia 
Jan 1029 

in trigeminal neuralgia Jan 
1018-1027 

13° S 


Alcohol use of in angina pectoris 
A op 884} Jan 1104 
Alcoholic neuritis, July 68 Nov 951 
Alcoholism acute, convulsions in 
July t 244 

Alopecia areata Jan 1242 
Amidopyrine in causation of agranulo- 
cytic angina July 110-118 
Amputation of cervix In gonorrhea 
AW, 917 

Am^mtnte in angina pectoris, Jan 

Amyloid nephrosis, proteosuria in 
July t 177-184 

Amyloidosis Congo red test July 179 
Anastomosis, intestinal multiple 
macrocytic anemia following July 

Anemia achlorhydric, simple, July 69 
addiaoniam See Anemia perm 
cious 

after gastrectomy and gastro-enter 
ostomy July 67 
deficiency’ July , 37 
Dibothnocephalus latus July 64 
65 

hypochromic, idiopathic, .Tidy 69 72 
in inoperable cancer treatment, 
July 201 

macrocy'tic, July 38 
in association with mechanical 
defects in gas tro- Intestinal 
tract. July 67 
tropical Juiv 66 
microcytic, July 59 69 
nutritional July 37-77 
of pregnancy July, 39 65 
pernicious July , 37-59 
as deficiency disease, Sept n 469 
comparison with permaous leuko- 
penia July 105 

neurological manifestations and 
their treatment July, 79-89 
secondary classification July 91 
treatment July 91-101 
Angina agranulocytic, July 103-122 
pectoris m gallbladder disease 
Sot., t>54 

pain simulating Jan 1077-1083 
treatment A ov 8SO-8S7 Jafi., 
1035-1111 

Anorexia in Inoperable cancer treat 
ment, -Tti/y. 197 
Antophynn Aer., 818 
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Antuitrin, Nov , 818 
Aorta and its larger branches, embol- 
ism and thrombosis of, July, 159-170 
Aortic stenosis, calcareous, clinical 
and roentgenologic comments, Sept , 
487-497 

Appendicitis, acute, atypical, diag- 
nosis, July, 185-194 
pain in, Jan , 1122, 1124 
Apple diet in diarrhea of infants and 
children, July, 301-305 
Arm, epitheliomas of, simulating 
endothelioma, sarcoma and sporo- 
trichosis, Sept , 605-610 
Arrhythmia in gallbladder disease, 
Nov , 658 

Arsenic in treatment of secondary 
anemias, July, 99 
Arsenical neuritis, Nov , 955 
Arterial hypotension, Nov , 865-871 
Arteriosclerosis associated with hyper- 
tension, July, 139 
eye symptoms, Jan , 1209 
Arteriosclerotic retinitis, Jan ,1210 
Arteriovenous fistula, congenital, Sept , 
525-533 ~ 

Arthritis, chronic infectious, fever 
therapy in. Sept , 590 
inactivation by jaundice, Sept , 
573-583 

relief by cholecystostomy and 
cholecystectomy, Nov , 697 
gonorrheal, fever therapy, Sept , 
551-559, 589 
menopausal, July, 218 
of feet, pain m, Jan , 1071 
postoperative, acute, identification 
of, Sept , 560-566 
prevention and treatment, 
Sept , 566-573 

Arthrodesis for sciatic pain, Jan , 1038 
Ascorbic acid, Sept , 482 
Asthma, fever therapy, Sept , 591 
simulating tracheal and bronchial 
obstruction, Sept , 453 
Atelectasis, massive, Sept , 457 
Auricle of ear, pain in, relief, Jan , 
1050-1054 

Auricular fibrillation, Sept , 511-515 
Autohemotherapy in pruritus, Nov , 
982 

Autovaccination, Jan , 1280 


Bacillus diphtheriae, rapid culture 
method, Nov , 736 
Backache, relief of, Jan , 1033-1038 
Bartholin's gland, gonorrheal abscess, 
New , 919 

Basedow's disease, eye symptoms, 
Jan , 1204 


Basophilism, pituitary, Nov , 831 
Bed-wetting, July, 287 
Ben-ben, July, 68 
in gastro intestinal disease or ab 
normality, Sept , 468, 469 
vitamin deficiency in, Sept , 481 
Bezold’s abscess, Jan , 1045 
Bile, laboratory study, Nov 680- 
684 

pigment in secondary anemias, 
July, 100 

Biliary calculi See Cholehlhtasts 
colic, Nov , 642, Jan , 1118, 1124 
disease following cholecystectomy 
for stones, Nov , 689 
drainage, nonsurgical, Nov , 677-688 
dyskinesia, Nov , 669, 673 
Birth injunes, cerebral, convulsions 
due to, July, 249, 254 
corrective motor education in, 
Nov , 807-815 

Black dot of scalp, Jan , 1248 
tongue, July, 59 

Bladder neck masses, gonorrheal, 
Nov , 924 

Blastomycosis, cutaneous tuberculosis 
simulatingj Sept, 613, 617 
Blindness, night, in gastro-intestinal 
disease or abnormality, Sept , 468, 
469 

Blood, cholesterol determinations, 
Jan , 1167 

clotting function, diets to increase 
and decrease, Nov , 989-999 
dyscrasia, atypical, four clinical 
types of jaundice arising from, 
Sept , 545-550 

Bone, giant-cell tumor, roentgen 
treatment, Sept , 601 
Brain, abscess of, eye symptoms, Jan , 
1214 

defects, congenital, convulsions due 
to, July, 251, 254 
tumors, eye symptoms, Jan ,1217 
gastro intestinal manifestations, 
Jan , 1260 

headache in, Jan , 1203 
pain about oral cavity in, Jan , 
1065 

Breath, uremic, July, 237 
Brodie's serum in poliomyelitis pro 
phylaxis, Nov , 742 
Bronchiectasis, abdominal pain in, 
Jan , 1116 

treatment, Jan , 1171 
Bronchopneumonia, tuberculous, in 
children, Nov , 717, 718 
Bronchus, obstruction of, clinical 
manifestations, with bronchoscopic 
observation, Sept , 453-462 
Burning tongue, Jan , 1065 
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Calcareous aortic stenosis Sept 
487-497 _ 

Calcium bilirubin masses in bile A ov 

Calculus biliary ^ce Cholelithiasis 
Carbon monoxide pol> neuritis Nov 
958 

Carcinoma inoperable treatment 
July 195-204 

multiple complicating chronic nl 
cerative colitis Sept 408-410 , 

of bronchus causing obstruction | 
Sept 455 , 

of cervical stump after hysterec 
tomy Sept 352 
of cervix, incidence Sept 350 
pain in relief Jan 1133 1 

of colon cooperative management j 

Sept 619 621 6^5 

of kidney, roentgen treatment 

Sept., 601 

of lungs bronchial obstruction in 

Sept 456 . 

of skin roentgen treatment Sept 

599 

of small intestine. Sept 366 
of thyroid gland roentgen treat 
raent Sept 600 

roentgen therapy Sept 59S-603 
Cardiospasm In gallbladder drsease, 
Nov 653 

Carotene Sept 479 
Caruncle urethral Nov 923 
Cataract diabetic, Jan , 123Z 
Catarrhal jaundice biliary dramage 

in therapeutic value, A or 000 

Cauterization of cervix for cervicitis 

in gonorrhea Nov 915 918 
Cerebral accidents coma or treat 
ment Jan 1270 

birth Injuries convulsions due to 
July 249 254 . 

corrective motor education In 
Nov 807-815 

Cerumen impacted Jan IVa* 
Cervical stump caranoma of , touow 
mg hyst erect om> Sept 35 1 

Cervicitis Sep! 349 ^or 

cautery treatment Sep*l 354 
91 5 918 c .. ici 

Dliott heat treatment Sept 
Cervix uteri amputation of m gonor 

rhea A op 917 , T 

caranoma of pain m, relief Jan 

BoJiorehea of treatment in null, 
parous A op via 
In parous Aor„ 914 
lesions of Sept 34<_?357 
Cevitamic aad Sept 40/ 


Chicken pot, immunisation Jan 1290 
Children diseases of symposium cm 
A ov /01 

Choked disk in brain abscess, Jan 

1215 r 017 

in brain tumor Jan 121/ 

Cholangitis Nov 665 

biliary drainage in therapeutic 
\alue Vor 687 

Cholecystectomy for stones biliary 
disease following management, 
A T or 689 , , .. 

relief of chronic arthntis by Nov 
697 , , r 

Cholecystitis chronic diagnosis A or 
641-648 
lenta Nov 665 
Cholecystography Nov 644 
cholecyst opatnica spastica, Ape 670 
Cholecyst ostomy relief of chrome 
arthritis by Aor 7 697 
Cholelithiasis cholecystectomy for 
biiiary disease following man 

agement AVr 09 

diagnosis. No v 641-648 
Cholestenn crystals in bile Nov 6S1 
Cholesterol m blood determinations 
Jon 1167 . T 

Chordotomy for pelvic pain Jan 

Chorea m children fever therapy 
Sept 591 Nov 771-784 
Choreo-athetosis Nov 80S 809 
ChvosteL s sign in tetany Jwy Hi 
255 

Cinchophcn In acute postoperative 
gout Sept 570 

^o'Sr f un«^«^ ( d,et.to 
increase and decrease Nov 98 

CokUest m hypertension Sep* 5 Af n 
Colds common m infants and dill 
dren Nov^ 745-750 
Colic, biliao Nov 642 J 18 
1 124 

renal Jan 1 I191 124 
Colitis mucous, Jan 1123 11^8^ 

L ulcerative chrome management 

Sept 403-407 

two carcinomas complicating 
Sept 408-110 
reel on a l Sept 411-42 
Cdo^ ardnoL ol J?°r > eratire 
manaBement Sep! Ol ? 1 ?j , ,o7 
irritable pam in Jon 11 3 1141 
KKnetoo motor and sensop dis- 
^dtonces in Rallbladdcr d, stare 

treatment Jan 1265-12 1 



1308 


CUMULATIVE INDEX 


Communicable diseases, recent devel- 
opments, Nov , 731-744, Jan , 1277- 

Complement fixation test in tubercu- 
losis in children, Nov , 724 
Congenital arteriovenous fistula, Sept . 
525-533 

brain defects, convulsions due to, 

July ,251 

Congo red test in amyloidosis, July, 

Conization in gonorrhea of cervix, 
Nov , 914 

Convulsions, July, 233-246 
epileptic, July, 259-264 
epileptiform, July, 260 
m children, diagnosis and treat- 
ment, July, 247-265 
Jacksonian, July, 260 
Copper in treatment of secondary 
anemias, July, 99 
Corns, Jan , 1072 

Coronary disease, pain simulating, 
Jan , 1077-1083 

occlusion, abdominal pain in, Jan , 
1116 

acute, Sept , 499-510 
seasonal incidence in Phila- 
delphia, July, 151-157 
thrombosis, angina pectoris and, 
differentiation, Jan , 1085 
treatment, Nov , 873-880, 887 
Cortical hormone therapy in Addi- 
son’s disease, Sept , 392-396 
Culture medium, Lfiwenstein’s, in 
tuberculosis, Nov , 722 
Cutaneous See Sktn 
Cysts, nabothian, Sept , 349 
tubal, in female gonorrhea, Nov , 
920 


Dalrymple’s sign, Jan , 1208 
Deficiency anemias, July, 37 
diseases, methods of production, 
Sept , 468 

occurrence of. Sept , 466, 474 
Dehydration in inoperable cancer, 
treatment, July, 202 
Delirium in pneumonia, treatment, 
July, 14 

Dental field, pain in, Jan , 1057-1066 
Dermatopolyneuntis, Nov , 957 
Dermatoses, pruritus of, Nov , 979 
Deryl-Hart apparatus, July, 31 
Diabetes, eye symptoms, Jan , 1231 
in children, insulin in, Nov , 791-805 
management, July, 273-286 
Diabetic coma in children, treatment, 
Nov , 800 

treatment, Jan , 1268 


Diabetic polyneuritis, Nov , 956 
Diaphragmatic henna, anginal pain 
in, Jan , 1083 

pleurisy, abdominal pain in, Jan . 
1115 

Diarrhea of infants and children, 
apple diet in, July, 301-305 
Diathermy in gohorrhea of cervix, 
Nov , 914 

Diathesis, exudative, July, 326 
Dibothnocephalus latus anemia, July, 
64, 65 

Dick test, Jan , 1285 
Diet, apple, in diarrhea of infants and 
children, July, 301-305 
“bleeding” and “clotting,” Nov , 
989-999 

diabetic, for children, July, 274 
in angina pectons, Jon , 1097 
in coronary thrombosis, Nov , 876, 
887 

in pneumonia, July, 15, 17 
Karell, July, 174 
ketogenic, in epilepsy, July, 263 
Dietary' treatment of hjpertension, 
July, 144 

of inoperable cancer, July, 197 
of nephntis with vascular and 
cardiac complications, July, 
175 


of secondary anemias, July, 97 
Digitalis in nephritis with xascular 
and cardiac complications, July, 
174 


Digitalization in pneumonia, July, 14 
Diphtheria bacillus, rapid culture 
method, Nov , 736 
Schick test, Jan , 1282 
toxoid for immunization, Nov , 736, 
Jan , 1281 

with heart involvement, Nov , 737 
Diphtheritic polyneuritis, Nov , 955 
Diuretics in nephntis with vascular 
and cardiac complications, July, 17 4 
Diverticula, Meckel's, Sept ,_372, 373 
of small intestine, Sept , 372 


verticuhtis, Sept , 374 
oerfor ation in, management, Sep ! , 
407 

ugs, convulsant, poisoning in c nil 
dren by, July, 256 
n causation of pernicious leuko 
penia, July, 110-118 
ooisonmg by, treatment, Jan , lzoo 
rarfism, pituitary, Nov , 825, 826 
rscrasia, blood, four clinical types of 
laundice ansing from, Sept , 545-550 
'sinsulimsm, July, 233 
'skmesia, biliary, Nov , 669, 6/3 
ismenorrhea, Jan , 1132 
-spareuma, July, 267, 268 
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Dyspepsia^ in gallbladder disease. 
Dystrophy adiposogenital Nov 826- 


Ear drops Jan 1042 
drum blue Jan 1048 
paracentesis of Jan 1042 
rupture of traumatic Jan 1054 
foro^n bodies in pain due to Jan 

Earache reflex Jan 1055 
treatment Jan 1039-1055 
Edamptic uremia acute July 236 
238 

Ectropion of cervix Sept 349 
Eczema contact July 319-324 j 
m infancy and childhood July 325- 
331 

of ear Jan 1050 

Edema stasis in thrombophlebitis 
Sept 542 

in varicose veins Sept 538 
Elliott heat treatment of cerviatis 
Sept 353 

Embolectomy July 168 
Embolism air in artificial pneumo 
thorax New 908 

of aorta and its larger branches 
July 159-170 

pulmonary simulating coronary 
disease Jan 1079 
Embry oma of testis \ept 599 
Emotional storm severe abdominal 
pains following Sept 399-402 

Empyema complicating pneumonia 
surgical management July *0-33 
Encephalitis epidemic eye symptoms, 
Jan 1228 

postvaccinal Jan 1 >80 
Encephalopathy h\ pertensive July 
238 

Endocrine therapy C >ec Ihrmone 
therapy 

Enterocolitis ulcerative regional 
Sept 411-1^2 

Enuresis in childhood causes and 
treatment July 287-294 
Epilepsy idiopathic Jvl\ 289 264 
Epileptiform con\ ulsions Jul\ 2 <j 0 
Epiphyses separation of Nm S30 
Epitheliomas of arm simulating endo 
thchoma sarcoma and sporo- 
trichosis Sept . 605-610 
of ear Jan . 1054 

Fpituberculosis rtxmtgcn findings, 
Nov 715 

hrb s sign in tetanv July 288 
Erosion of cervix Sept 449 

cautery treatment Sept 384 


Erysipelas of auricle Jan 1051 
Erythematous lupus acute dissemi 
nated visceral lesions of July 333- 
346 

Frythredcma polymeuntis Nov 957 
Fstnn in menopause July 220-224 
Fvaporated milk for infants Nop 78/ 
Eversion of cervix Sept 449 
Ewing s tumor roentgen theram 
Sept 602 

Exophthalmic goiter eye synaptoms 
Jan 1204 

Exophthalmos, Jan 1205 
Extremities increased length in 
arteriovenous fistula Sept 526 
528 

venous diseases Sept . 535-543 
Exudative diathesis July 326 
Eyegrounds examination Jan 1198 
Eyes examination Jan 1189 
in acute disseminated lupus eiyth 
ematosus, July 337 
symptoms diagnostic value in 
general disease Jan 1187-1239 
Eyestrain headaches due to Jon 
1202 


Facial neuralgia relief of Jan 1017— 
1028 

Favus of scalp Jan 1249 
Febrile diseases in infants convul 
sions due to July 252 
Feeding infant dffficult case* Nov 
785-789 

Feet painful relief of Jan 1067-1075 
Ferments pancreatic, A or 683 
Fever in acute appendicitis July 193 
therapy Sept 585-595 

in chorea in children Sept 591 
Nov 7/1-784 

Fibrositis chronic, inactivation by 
jaundice Sept 573-583 
Fistula nrteno\cnous congenital 
Sept 525 

gastrojcjunocohc anemia with 
Juh 67 

of small intestine Sett 377 
Flush menopausal July 21 8 
Folluteinj Aar 818 
Foods vitamin content advisability 
of increasing Sept ,472 
Foot march Jan 10 5 
strain Jan 10/3 

horcign bodies in bronchus causing 
obstruction Sept 457 
Jn ear pain due to Jan 1082 
Fractures of nbs pain in simulating 
coronary disease Jan 1081 
of skull eye symptoms Jan I'M $ 
Fn hlich s syndrome Arr R 2 f *40 
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Frostbite of ear, Jan , 1053 
Fundus, eye, examination, Jan , 1201 
Fungi in external ear, Jan , 1050 
Furunculosis of ear, Jan , 1049 


Gaenslen's sign in sacro iliac le- 
sions, Jan , 1036 

Galactose tolerance test, Jan ,1167 
Gallbladder disease, biliary drainage 
in, diagnostic value, Nov , 
679 

therapeutic value, Nov , 687 
diagnosis, Nov , 641-648 
metabolic disturbances in, Nov , 
664 

pancreatic disease associated with, 
Nov , 664 

symposium on, Nov , 639 
symptoms, atypical, Nov, 649- 
675 

dyskinesia, Nov , 669, 673 
functional disturbances, Nov , 666 j 
treatment, Nov , 672 
stasis, Nov , 669 
vertigo, Nov , 65 3 
Gallstones See Cholelithiasis 
Gas pains, postoperative, Jan , 112S 
Gasserian ganglion, sensory root avul 
sion, for trigeminal neuralgia, Jan , 
1028 

Gastrectomy, anemia following, July, 
67 

Gastric juice in relation to pernicious 
anemia, July, 41 

lavage for diagnosis of tuberculosis, 
Nov , 721 

resection for peptic ulcer, recur- 
rences after, Sept , 451 
tetany, July, 242 

Gastroduodenostomy, lateral, for pep- 
tic ulcer, recurrence after, Sept , 434 
Gastro enterostomy for peptic ulcer, 
recurrent and anastomotic ulcer 
after, Sept , 441 

Gastro intestinal manifestations of 
systemic disease and their differ- 
ential diagnosis, Jan , 1251-1263 
tract in development of deficiency 
diseases, Sept , 468 
Gastrojejunal ulcer following gastro 
enterostomy, Sept , 442 
Gastrojejunocohc fistula, anemia with, 
July, 67 

Gastrotomy, anemia following, July, 
67 

Giant-cell tumor of bone, roentgen 
treatment, Sept , 601 
Giardia intestinahs in bile, Nov , 680 
Gifford's sign, Jan , 1208 
Ginger paralysis, Nov , 953 


Glaucoma, headache m, Jan , 1203 
Glossitis, atrophic, nutritional factors, 
July, 59 

Glossopharyngeal neuralgia, relief of, 
Jan , 1028 

Goiter, exophthalmic, eye symptoms, 
Jan , 1204 

Gonadal insufficiencies, pituitary’, Nov , 
832 

Gonococcal urethritis, fever therapy, 
Sept , 588 

Gonorrhea in women, Nov , 911-914 
treatment, Nov , 914-926 
Gonorrheal arthritis, fever therapy, 
Sept , 551-559, 589 
Gout, postoperative, acute, identifica- 
tion of, Sept , 560-566 
prevention and treatment, 
Sept , 566-573 

Gradenigo’s syndrome, Jan , 1046 
Graham test in gallbladder disease, 
errors in interpretation, Nov , 678 
Grand mal, July, 260 
Granulocytoclastic crisis, July, 115 
Granulomata of ear, Jan , 1054 
Graves’ disease, eye symptoms, Jan , 
1204 

Growth in children, nature and 
rational appraisal of, July, 307-317 
Gynecological lesions, pain in, Jan , 
1122, 1131 


Hallux rigidus, Jan , 1074 
Hartmann’s solution in diabetic coma, 
Nov , 803 

Head injuries, eye symiptoms, Jan, 
1238 

Headache due to migraine, relief of, 
Jan , 1015 

eyestrain and, Jan , 1202 
in brain tumor, Jan , 1203 
in glaucoma, Jan , 1203 
menopausal, July, 217 
pituitary'. Nov , 833 
W’akmg, Jan , 1202 
Heart block, convulsions and un 
consciousness in, Juh, 243 
frequency’, July, 123-129 
treatment, July, 129-131 
disease, gastro-intestinal manifesta- 
tions, Jan , 1261 

in pregnancy, management, Nov , 
893-899 

failure complicating chronic glo- 
merular nephritis, July, 171 
lesions of, in diphtheria, Nov , 737 
Hemolytic crisis, acute, Sept , 548, 549 
jaundice, Sept , 545, 549 
Hemopty’sis in pulmonary’ tuberculo 
sis, management, New , 901-904 
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Hepatitis biliary drainage in thera 
peutic value Nov 687 
Hernia, diaphragmatic anginal pain 
in Jan 1083 

Herpes zotter of auncle Jan 1052 
Hcxuromc acid Sept 482 
Hilar nodes tuberculous Nov 711 
Hodgkin b disease, abdominal Sept 
423-427 

itching in treatment Nov 967- 
970 

Homosexuality Nov 938 
Hormone therapy in Addison a dis- 
ease, Sept 392-396 
In functional metrorrhagia in 
young women Sept 361 
in menopause July 220 221 
in pituitary disorders Nov 818 
in secondary anemia, July 100 
Hunt s zoster auriculae, Jan 1052 
Huntoon s antibodv solution In pneu 
moma July 6 

Hydrocephalus coniulsions due to 
July 251 254 

Hydrosalpinx, gonorrheal Nov 920 
Hypennsuhnism July 233 
Hypertension Julv t 133 
arteriosclerosis with July 139 
cold test in, Sept 518 
complicating chronic glomerular 
nephritis July 171 
essential SePt 517-524 
familial character of July 137 
Sept 517 

surgical measures for Sept 522 
latent Sept , 521 
malignant Jul\. 134 
menopausal July 216 
treatment July 133-149 
Hypertensive encephalopathy July 

238 

Hypcrtherm kettenng Sept 585 
Hyperthyroidism gastro-mtcstmal 
manifestations Jan 1258 
Hyperventilation tetany July 242 
Hypochromic anemia idiopathic, 
July. 69 

Hypoglycemia July 233 
convulsions of Jnlp 234 
Hypogonadism, pituitary No- 828 
Hypo parathyroid tetany July 242 
243 

Hypotension Nov S 65-8 71 
Hysterectomy carcinoma of cervical 
stump following. Sept 352 
Hysteria traumatic, A or 838 839 
Hysterical con\ ulsions July 245 
in children July 260 

Ictkrls Index Jan 1166 
Id eruption of scalp Jan 1248 


Ileitis regional Sept 413 
Ileum ulcere of Sept 380 
Ileus Sept 377 

Illumination tests of eye Jan 1195 
1197 

Immunity in newborn Nor 733 
Immuniration against infectious dis- 
eases of childhood Nov 731-*744 
Jan 1277-1290 

Indigestion acute, angmat pain in 
Jan 1083 

Infant feeding difficult cases Nor 
785-789 

Infantile paralj'sia See Poliomyelitis 
Infantilism pituitary Acre 825 826 
Infections acute in infants convul 
sions due to July 251 252 
resistance to vitamins and Sept , 
471 

roentgen treatment. Sett 597 
Infectious diseases of childhood im 
munization against Nor 731-744 
Jan 1277-1290 

Inflammation of small intestine Sept 
378 

Inflammatory conditions, roentgen 
treatment Sept , 597 
disease pelvic gonorrheal Nov 
920 

Inflations in acute serous otitis media 
Jan 1042 

Influenzal meningitis Nov 768 
Insomnia in hypertension treatment 
July 144 

menopausal July 218 
Insulin in diabetes of childhood July 
2/7 Nov 791-805 

Intercourse, unsatisfactory treatment 
of July 267 

Intestinal anastomosis multiple mac- 
rocytic anemia following July 67 
Intestine small lesions of other than 
peptic ulcer Sept 365-382 
Intussusception Sept 3/8 
Iron therapy in secondary anemias 
July. 03-96 

Irritable colon pain In Jan 1123 
1127 

Itching Nov 9/1-980 
in Hodgkin s disease treatment 
No* 967-970 
treatment Nov OS0-9R7 


J \CKMDNIAN con\ ulsions J*l\ 260 

J aeger s test types Jon 1J03 
akc paralysis Act* 9 S3 
ftunnJce. catarrhal biliary drainage 
In therapeutic value Yrr 685 
diagnosis and medical management 
Jan 1163 
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Jaundice, four clinical types arising 
from atypical blood dyscrasia, 
Sept , S45-550 
hemolytic, Sept , 545-549 
in abdominal Hodgkin’s disease, 
Sept , 425 

in cholelithiasis, Nov , 644 
inactivation of chronic infectious 
arthritis and fibrositis by, Sept , 
573-583 

Jejunal ulcer following gastro enter- 
ostomy, Sept , 442 
Joints, diseases of, Sept , 551-583 
Juvenile diabetes, July, 273-286 


Karell diet, July, 174 
Kenon of scalp, Jan , 1247, 1248 
Ketogenic diet in epilepsy, July, 263 
Kettering hypertherm, Sept , 585 
Kidney, carcinoma of, roentgen treat- 
ment, Sept , 601 

disorders, gastro intestinal manifes- 
tations, Jan , 1262 
in pregnancy, prevention, July, 
295-299 

Koerner’s syndrome, Jan , 1052 
Kolmer’s serum in poliomyelitis pro- 
phylaxis, Nov , 742, Jan , 1290 
Kramm’s approach to parapharyngeal 
abscess, Jan , 1159 
Krueger's pertussis vaccine, Nov , 
738, 739 


Laceration of cervix, Sept , 348 
Lamblia intestinalis in bile, Nov , 680 
Laryngeal neuralgia, superior, relief of, 
Jan , 1029 

Laryngitis, earache in, Jan , 1055 
Lavage, gastnc, for diagnosis of 
tuberculosis, Nov , 721 
Lead neuritis, Nov , 953 

poisoning in children, convulsions 
from, July, 257 

Leprous polyneuritis, Nov , 958 
Leukemia, chronic myelogenous, Sept , 
546, 549 

Leukopenia, pernicious, July, 103-122 
Leukorrhea, Sept , 349 
Lipemia, retinal, Jan , 1233 
Liver, active principle, July, 49, 75 
storage of, July, 57, 58 
extract, intra osseous injection, in 
pernicious anemia, July, 50 
extrinsic factor, July, 49, 51 
functional tests, Jan , 1165 
therapy in secondary anemias, 
July, 96 

Liver-stomach mixtures in pernicious 
anemia, July, 49 


Lobar pneumonia See Pneumonia 
Lobectomy for bronchiectasis, Jan , 
•1175 

L6\\ enstein’s culture medium in tuber- 
culosis, Nov , 722 

Lumbago, relief of, Jan , 1033-1038 
Lumbar puncture in pseudo-uremic 
convulsions, July, 240 
Lung, abscess of, bronchial obstruc- 
tion in, Sept , 456, 462 
complicating pneumonia, July, 
33, 34 

carcinoma of, bronchial obstruction 
in, Sept , 456 

tuberculosis of See Tuberculosis, 
pulmonary 

Lupus erythematosus, acute dis- 
seminated, visceral lesions of, 
July, 333-346 
of scalp, Jan , 1242 
miliaris disseminatus faciei, Sept , 
617 

Lyon’s test in gallbladder disease, di 
agnostic value, Nov , 679 


Macula lutea, Jan , 1200 
Malignant hypertension, July, 134 
tumors, roentgen treatment, Sept , 
598-603 

Mantoux tuberculin test, Nov , 703 
March foot, Jan , 1075 
Marmite in pernicious anemia, July, 
52, 54, 55, 56, 73 

Marschik’s approach to parapharyn- 
geal abscess, Jan , 1158 
Massage, prostatic, Jan , 1181, 1184 
Mastoiditis, pain of, relief, Jan , 1044- 
1047 

Maxillary sinus infection, pain in, 
Jan , 1062 

McBurney’s point symptoms in ap- 
pendicitis, July, 190 
Measles, immunization, Nov , 734, 
735, Jan, 1287 

Meckel’s diverticulum, Sept , 3 72, 373 
Mediastinitis, pain in, simulating 
coronary disease, Jan , 1079 
Memory impairment, menopausal, 
July, 217 

Meningitis, Nov , 751-769 
Menopause, symptoms and treat- 
ment, July, 205-226 
Menorrhagia, menopausal, July, 214 
Menstrual disturbance, functional, 
metrorrbagic type, in y r oung wom- 
en, Sept , 359-364 

Mental attitude m inoperable cancer, 
July, 196 

disorders, puerperal, Nov , 92/ -941 
Mercury polyneuritis, Nov , 955 
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Metabolic disturbances in gallbladder 
disease Nov 664 
of pituitary gland Nov 832 
Middle ear ditease pam In fan 
1041 

Migraine relief of Jan 1015 
Miliary tuberculosis roentgen find 
lugs JVoo 712 

MflL, evaporated for infants Nov 
787 

Moebiua sign Jan 1208 
Moro tuberculin teat Nov 703 
Mosher's approach to parapharyngeal 
abscess, Jan 1158 
Motor education corrective in birth 
injuries and allied problems Nov 
807-815 

Mouth care m pneumonia July 16 
Mucous colitis, Jon 1123 1128 
membrane of mouth atrophy of 
July 59 

Mumps Nov 73 6 
immunisation Jan 1290 
Myoma of small intestine. Sept 371 
Myringotomy Jan 1042 


NADormAK cysts Sept 349 
Nausea in acute appendicitis July 
186 193 

in inoperable cancer treatment 
July 200 

Neosynthalin os insulin substitute, 
Nov 803 

Nephritis chronic glomerular with 
rmld nephrosis hypertension 
heart failure and pericarditis 
July 171-176 
eye symptoms, Jan 1235 
Nephrosis amyloid proteosuna in 
July 177-184 

complicating chronic glomerular 
nephritis July 171 
Nervous system syphilis of fever 
therap> SaW 590 
vegetative rule in climacteric, 
July 210 

Neufeld reaction for pneumococcus 
types Sabin s technic July 3 4 
Neuralgia dental causes Jan 1063 
glossopharyngeal relief of Jon 

laryngeal superior relief of Jan 

occipital relief of Jan 1030 
Sluder a, relief of Jan 1031 
trigeminal relief of Jon 1017-10 8 
Neurasthenia, traumatic A or 838 
839 

Neurectomy rctrogassenan for tn 
gemlnal neuralgia, Jon 10^8 


VOL* ip— S 3 


Neuritis multiple. See Polyneuritis 
optic, w brain abscess. Jan 1215 
Neurological manifestations of per 
n ia ou* anemia with treatment 
July 79-89 

Neuropsychoses menopausal July 


puerperal Nov 927-941 
Nevi spider Sept 536 
Newborn immunity in Nov 7 33 
Night blindness in gastro intestinal 
disease or abnormality' Sep: 4 68 


Nitroglycerin w angina pectona A or 
882 883 Jan 1099 


Nona eye symptoms, Jan 1228 
Nutritional anemia July 37-77 


Obesitt. pituitary Nov 827 832 
Occipital neuralgia relief Jan .1030 
Ophthalmoplegia in epidemic en 
cephalitis Jan 1228 
Ophthalmoscopic test, Jon 1198 
Optic disk, Jan 1200 
neuntis in brain abscess Jan 1215 
Organotherapy in pituitary disorders 

Osteo-arthntis of spine pain of timu 
lating angina nectons Jan 1077 
Otalyia Jan ld39 
Otitis media pain in relief Jan 
1041-1048 

Otodynia Jan 1039 
Otomycosis Jan 1050 
Ovarian factor in menopause July 
205 

Ova nan piiuitary interrelationship 
July 206 

Oxygen therapy in pneumonia July, 


Paij\ abdominal clinical significance 
and relief Jaw 1113-1129 
severe follow mg emotional storm 
Sept 399-102 

in acute appendicitis July ISO 190 
in dental field Jan*, 1057-1066 
in inoperable cancer control of 
Juft 198 

in pelvic lesions of female relief 
fan 1122 1131 

in peptic ulcer Jan 1120 1126 
in pneumonia treatment July 13 
relief of symposium on Jan / 1013 
shoulder in gallbladder diseaie 
Not 651 

simulating nain of coronary disease 
Jan 10/7-1083 

Painful feet relief of Jan 1067-10/5 
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Palpitation, menopausal, July, 216 
i ant ^cas, disease of, associated with 
gallbladder disease, Nov , 664 
Pancreatic ferments, Nov , 683 
Paracentesis of ear drum, Jan , 1042 
Paralysis from birth injuries and 
allied disorders, corrective motor 
education, Nov , 807-815 
infantile See Poliomyelitis 
jahe or ginger, Nov , 953 
Parapharyngeal space infections, Jan , 
1152 

Parry's disease, eye symptoms, Jan , 
1204 

Parasites in bile, Nov , 680 
Parental serum in measles, Nov , 735 
Paresthesia, menopausal, July, 217 
Paroxysmal tachycardia, Nov , 857- 
863 

Patch test in contact eczema, July, 
323 

Pediculi, itching due to, Nov , 976 
Pellagra, July, 60-62 
in gastro intestinal disease or ab 
normality, Sept , 468, 470 
vitamin deficiency in, Sept , 478 
Pelvic abscess, gonorrheal, Nov , 921 
inflammatory disease, gonorrheal, 
Nov , 920 

lesions in female, pain of, relief, 
Jan, 1122,1131 
sympathectomy, Jan , 1136 
Peptic ulcer, pain in, Jan , 1120, 1126 
perforation of, pain in, simulating i 
coronary disease, Jan , 1082 
recurrent, reactivated and anas 
tomo tic, Sept , 429-452 
Periapical infection, pain in, Jan , 
1059 

Pericarditis, acute fibrinous, simulat- 
ing coronary disease, Jan , 1078 
complicating chronic glomerular 
nephritis, July, 1 71 
uremic, July, 238 

Perichondritis, auricular, Jan , 1051 
Peritoneal puncture in pneumococcus 
peritonitis, Nov , 851, 852 
Peritonitis, pneumococcus, Nov , 847, 
855 

peritoneal puncture in, Nov , 851, 
852 

postoperative, vaccination against, 
Sept , 620 

Pernicious anemia See Anemia, per- 
nicious 

leukopenia, July, 103-122 
Peroneal sign in tetany, July, 255 
Pertussis See Whooping cough 
Petit mal, July, 260 
Petroff’s stool examination in tuber- 
culosis, fJov , 721 


Pharyngomaxillary space infections, 
Jan ,1152 

Phenobarbital in angina pectoris, Jan , 
1104 

m epilepsy, July, 262 
Phremcectomy for bronchiectasis 
Jan , 1175 
Phyone, Nov , 818 

Picrotoxin poisoning, convulsions in. 
July, 245 

Pigmentation in Addison’s disease. 
Sept , 387 

Pmk disease, Nov , 957 
Pitocin, Nov , 819 
Pitressm, Nov , 819 
Pituitary disorders, classification, Nov 
821 

eye symptoms, Jan , 1239 
treatment, Nov , 817-835 
extract, Nov ,818 
in Addison’s disease, Sept , 395 
factor m menopause, July, 206 
solution, Nov ,819 

Pituitarj -ovarian interrelationship, 
July, 206 

Pituitnn, Nov , 819 
Placental extracts in measles, Nov, 
734, Jan, 1288 

PJeuraJ effusion in pulmonary tubercu- 
losis, rapid development, Nov , 907 
Pleurisy, fibrinous, pain in, simulating 
coronary disease, Jan , 1081 
diaphragmatic, abdominal pain in, 
Jan , 1115 

Plummer-Vinson’s syndrome, July, 71 
Pneumococcus peritonitis, Nov , 847— 
855 

types, determining, July, 3, 4 
Pneumolysis, perforation of lung fol- 
lowing, Nov , 909 

Pneumonia, abdominal pain in, Jan , 
1115 

artificial pneumothorax m, July, 19- 
27 

digitalization in, July, 14 
nursing care and diet in, July, 35-18 
oxygen therapy, July 9-12 
pain in, simulating coronary dis- 
ease, Jan , 1081 
specific therapy, July, 3-9 
surgical complications, July, 29-35 
symptomatic treatment, July, 12-14 
Pneumothorax, artificial, air embolism 
during, Nov , 908 
in hemoptysis of pulmonary tu- 
berculosis, Nov , 904 
in lobar pneumonia, July, 19-27 
spontaneous, in pulmonary tubercu- 
losis, treatment, Nov , 904-90/ 
pain in, simulating coronary dis- 
ease, Jan , 1080 
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Poliomyelitis, acute antenor ira 1 
munization. Jan 1290 
recent developments Nov 
740-744 1 

Polltxer bag ear inflation Jan 1042 
Polyneuritis July 68 A r or 943 ! 

treatment Nov 943-958 
vi to mm deficiency in Sept 478 481 ] 
Post cautery in gonorrhea of cervix, 
No? 915 

Postoperative arthritis acute, identifi 

cation of Sept 560-566 1 

prevention and treatment Sept 
566-573 

gas pains Jan 1125 
Postural hypotension Nov 868 
Postvaccinal encephahtiSj Jan 1280 
Potassium iodide in angina pectons, 
Jan 1104 

Pregnancy anemia of July 38 65 
heart disease in management Nov 
893-899 

kidney disorders In prevention 
July 295-299 
polyneuritis, Nor 953 
Preoperative vaccination against per 
itomtit, Sept 620 626 
Prize fighter ear Jan , 1053 
Proctitis gonorrheal A r w 921 
Prolactin, Nov 819 
Prolan Nov 818 

Proluton in functional metrorrhagia in 
young women Sept 361 
Prostate gland rectal palpation Jan 
1181 

Prostatic massage Jan 1181 1184 
Prostatitis, Jan 1181 
Proteosuna m ara>loid nephrosis 
July 177-184 
Pruritus Nov 971-980 
ui Hodgkin s disease Sept 426 
Nov 967-970 
treatment Nov 980-987 
Pseudonarcotism at menopause July 
218 

Pseudo- uremia July . 236 238 
convulsions of July 238-241 
Psychic effect of abdominal trauma 
No? 837-845 

Psychoanalysis in puerperal psy 
choses, Nov 941 

I sychoses menopausal July 216 
V 8 

puerperal Nov 927-941 
l uerperal pol> neuritis Aw 957 
psychoses Aw 927-941 
1 ulmonary See also Lunzs 
embolism simulating coronary dis- 
ease Jatt 1079 
Ihilpitis pain in Jan 1057 
1 upil tests Jun 1196 


Punn derivatives in nephritis with 
vascular and cardiac complications 
July 175 

Pyemia following tonsillar infections 
treatment Jan , 1151 
Pyloroplasty for peptic ulcer recur 
re nee after. Sept 440 
Pyrexia In children convulsions due 
to July 252 


Quinine in paroxysmal tachycardia 
Nov 861 

In pneumonia July 6 


Rabies Immunization, Jan 1290 
Radium treatment of functional met 
rorrhagia in young women Sept 
363 

Raynaud s disease treatment July 
148 

Rectum gonorrhea of Aw 921 
Renal colic Jan 1119 1124 
Resistance to infections, vitamins and 
Sept 471 

Respirator In poliomyelitis Nov 
743 

Rest in angina pectons Jan 1097 
in hypertension July 143 
in pneumonia July 15 
in tuberculosis July 228 230 
Reticulocyte count in pernicious 
anemia, July, 40 

Retinal hemorrhages In diabetes Jan 
1234 

ltpcraia Jan { 1233 
vessels examination Jan 1201 
Retinitis albuminunc Jan 1236 
arteriosclerotic, Jan 1210 
diabetic, Jan 1232 
Rheumatism gonorrheal. Sept., 551 
Rhizotomy for essential nypettenron, 
Sept 523 ' 

Ribs fracture of pain in simulating 
coronary disease Jan 1081 
Rickets dietetic factor Jan 1291- 
1304 

tetany due to July 255 
vitamin deficiency in Sept 478 

Ringworm of scalp Jan 1241-1250 
Roentgen diagnosis of tuberculosis in 
children Nov 706-721 
epilation of scalp Jan 1246 
treatment of inflammatory and 
malignant conditions, Scot 
597-603 * ^ 

of pnmtqs A r w 983 
Kuinureof eardrum traumatic Jun 
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Sabin’s technic for Neufeld reaction 
for pneumococcus types, July , 3, 4 
Salpingitis, gonorrheal, Nov , 919, 920 
fever therapy, Sepl , 588, 590 
Salt therapy in Addison’s disease, 
Sepl ,391, Nov , 959-965 
Sarcoma of small intestine, Sepl , 
370 

Sauer’s pertussis vaccine, Nov , 738, 
Jan ,1288 

Scalp, ringworm and related lesions 
of, Jan , 1241-1250 
x-ray epilation, Jan , 1246 
Scarlet fever, Nov , 739 
Dick test, Jan , 1285 
immunization, Jan , 1285 
Schick test, Jan } 1282 
School problems in diabetes, July, 282 
Sciatica, relief of, Jan , 1033-1038 
Scurvy^, vitamins and, Sept , 478 
Sedimentation test in tuberculosis in 
children, Nov , 724 

Sepsis following tonsillar infections, 
treatment, Jan ,1151 
Septic sore throat, clinical and bacteri- 
ological considerations, Jan , 1143 
Serum prophylaxis of poliomyelitis, 
Nov , 742, Jan , 1290 
reaction in meningitis, Nov , 766 
treatment of meningitis, Nov , 760 
of pneumonia, July, 3-6 
Sexual desire and hypertension, July, 
146 

Shoulder pain in gallbladder disease, 
Nov , 651 

Simmond’s disease, Nod , 825 
Sinus, maxillary, disease of, pain in, 
Jan , 1062 

Sistomensin in functional metror- 
hagia in young women, Sept , 361 
Skene’s glands, gonorrheal inflamma- 
tion, Nov , 922 

Skin, tuberculosis of, Sepl , 611-618 
tumors of, roentgen therapy, Sept , 
599 

Skull fractures, eye symptoms, Jan , 
1238 

Sleeping sickness, eye symptoms, 
Jail , 1228 

Sluder’s neuralgia, relief of, /o»» , 1031 
Smallpox, vaccination, Jan , 1277 
Snellen test types, Jan , 1190 
Sore throat, septic, clinical and 
bacteriological considerations, Jan , 
1143 

Spasmophilia, July, 254 
Speech disturbances in birth injuries, 
Nov , 810, 812 
Spider nevi, Sepl , 516 
Spinal fluid examinations in meningi- 
tis, Nov , 758 


Spine, osteo arthritis of, pain in, 
simulating angina pectoris, Jan , 

Splenectomy for pernicious anemia, 
July, 44 

value of, in jaundice from atypical 
blood dyscrasias, Sept , 550 
Sprue, July, 62-64 
Stasis-edema m thrombophlebitis, 
Sept , 542 

in varicose veins, Sepl , 538 
Status epilepticus, July, 261 
Steatorrhea, idiopathic, July, 66 
Stellwag’s sign, Jan , 1208 
Stokes-Adams attacks, July, 243 
Stomach, carcinoma of, inoperable, 
July, 195 

in development of pernicious an 
emia, July, 40 

secretory, motor and sensory dis 
turbances in gallbladder disease, 
Nov , 660-662 

Stools, Petroff's examination in tuber- 
culosis, Nov , 721 

Streptococcic sore throat, Jan , 1143 
Stndor, significance in tracheal and 
bronchial obstruction, Sepl , 454 
Strychnine poisoning, convulsions in, 
July, 244, 256 

Subperichondrial abscess, Jan , 1051 
Suburethral abscess, gonorrheal, Nov , 
922 

Suprarenal glands in Addison’s dis 
ease, Sepl , 384, 386, 390 
Sympathectomy, pelvic, Jan , 1136 
Synthalin as insulin substitute, Nov , 
803 

Syphilis, eye symptoms, Jan , 1239 
of nervous system, fever therapy, 
Sept , 590 


Tabes, eye symptoms, Jan , 1238 
Tachycardia, paroxysmal, Nov , 857- 
863 

Teeth, unerupted and impacted, pain 
due to, Jan , 1062 
Telangiectases, Sept , 536 
Temporomandibular joint diseases, 
pain in, Jan , 1065 
Tension of eye, testing, Jan , 1194 
Test types, visual, Jan ,1190 
Testis, tumors of, roentgen treatment, 
Sept , 599 

Tetanus, immunization, Jan , 1284 
neonatorum, July, 2 51 
Tetany, July, 241-243 
infantile, July , 254 
lhallium acetate neunlis, Nov , 955 
Theobromine in angina pectoris, Jan , 
1101 
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Theophylline in angina pectoris Jan 
1101 

Throat sore septic Jan 1143 
Thrombophlebitis Sept 539-543 
Thrombosis coronary angina peclona 
and differentiation Jan 1085 
treatment Nov 873—880 887 
of aorta and its larger branches 
July 159-170 

Thyroid gland carcinoma of roentgen 
therapy Sept 600 
diseases gastrcuntestinal mam 
featations, Jan 1258 
Thyroidectomy for angina pectoris 
Jan 1 105 

Tic douloureux, relief of Jan 1017 
Tinnitus menopausal July 218 
Tissue extracts m angina pectoris 
Jan. 1103 

Tobacco use of in angina pectoris 
Nov 883 Jan 1099 
Tongue black July, 59 
burning Jan 1U65 
Tonsillar infections sepsis and py 
emia following treatment Jan 
1151 

Toothache Jan 1057 
ear pain in Jan 1055 
Toxoid diphtheria Nov 736 Jan 
1281 

Trachea obstruction of clinical manl 
featations, with bronchoscopic ob 
eervations Sept 453-462 
Transfusions blood in functional 
metrorrhagia in young women 
Sept 362 

in inoperable cancer Jul\ 202 
In secondary nnemias July 99 
Trauma abdominal psychic effect 
Nov . 837-845 

Trendelenburg s test in varicose veins, 
Sept j 536 

Trigeminal neuralgia relief of Jan 
1017-1028 

Tropical macrocytic anemia July 66 
Trousseaus sign in tetany, July 242 
Tuberculin reaction Nov 702-706 
Tuberculosis cutaneous, hematogen 
oua type Sept 611-618 
miliary roentgen findings Nov 712 
of small intestine Sept 379 
of suprarenal glands In Addisons' 
disease Sepl 384 
pulmonary abdominal pain in 
Jan . 1116 

bronchial obstruction in SepL 
456 

crises in management Nov 901— 
909 

gnstro-intcstinal manifestations 
Jan 1258 


Tuberculosis pulmonary home treat 
ment July 227-231 
in children diagnosis, Nov 701- 
729 

Tuberculous bronchopneumonia in 
children Nov 717 
hilar nodes Nov , 711 
meningitis Nov 758 759 
Tumors malignant roentgen treat 
ment Sept 598-603 
of brain Sec Brotn tumors of 
of small Intestine Scpi , 366 370 
of trachea causing obstruction 
Sept 454 
pituitary Nov , 832 
Typhoid fever immunization Jan 
1284 


Ulcer gastrojejunal following gast ro- 
enterostomy Sept 442 
of Ilenm Sept 386 
peptic. See Pepttc ulcer 
varicose Sept 539 
Ulceration uremic July 238 
Ulcerative colitis chronic, manage 
mem Sept 403-407 
two carcinomas complicating 
Sept 408-410 

enterocolitis regional, Sept 411- 

Ultra violet treatment of pruritus 
Nov 983 

of secondary anemias July 98 
Unconsciousness In heart block, July 

Urea frost July 237 
Uremia July 236-241 
convulsions in July 2 36 
in children, July 258 
Uremic poisoning treatment Jan 

Urethra female gonorrheal infection 
Nov 912 922 
stricture Nov 925 
milking of Nov ,913 
Urethral caruncle Nov 923 

u i%? t 'hr Ko ™ 1 ftvtr ,htn w 
few'"” ln chll(,reo 

trad diKaK. gaitro-Intwtinal 
manifestations, Jan 1253 1255 
Uteruje bleeding menopausal July 

cervix lesions of Sepl 347-357 


Vaccina generalized Jan 1279 
V W8 n 739 ' '*"* ’*«““**. tor 
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Vaccine prophylaxis of colds, Nov , 
749 

Sauer’s pertussis, Nov , 738 Jan , 
1288 

treatment of pneumonia, July, 6 
Vaginal complications in gonorrhea, 
Nov , 919 

Valsaha ear inflation, Jan , 1042 
Van den Bergh reaction, Jan , 1166 
Varicose ulcers, Sep! , 539 
veins, Sept , 535-538 
Vascular crises in hypertension, man- 
agement, July, 133, 143 
Vegex in pernicious anemia, July, 56, 
^ 73, 74 

Veins, diseases of, Sept , 535-543 
Venesection in pseudo-uremic con- 
vulsions, July, 240 
Venous pressure, Jan , 1273-1276 
Vertigo e vesica fellea laesa, Nov , 653 
in gallbladder disease, Nov , 652 
menopausal, July, 218 
Virus diseases, Nov , 732 
Visceral lesions of acute disseminated 
lupus erythematosus, July, 333-346 
Visual tests, Jan , 1190, 1193 
Vitamin B and pernicious anemia, 
July, 51, 74 

factor in colds, Nov , 748 
therapy in secondary anemias, 
Jul\, 97 


Vitamins, chemical nature. Sept , 477— 
485 

practical considerations, Sept , 463- 
476 

Volvulus, Sept , 378 
Vomiting m acute appendicitis, July, 
186, 193 

in inoperable cancer, treatment, 
July, 200 

Von Graefe’s sign, Jan , 1207 
Vulvovaginal gland, gonorrhea of, 
Nov , 919 


Weakness in inoperable cancer, treat- 
ment, July, 201 
Westphal's sign, Nov , 652 
Whooptng cough, Nov , 732 

vaccine prophylaxis and treat- 
ment, Nov , 738, 739, Jan, 
1288 


Xerophthalmia and vitamin de 
fictency, Sept , 478 

Yeasts, autolyzed, in pernicious 
anemia, effects, July, 51—57 

Zoster auriculae, Hunt’s, Jan , 1052 




